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(57)Abstract: 

PURPOSE: To provide an image formation and an 
'exposure system, in which a repetitive pattern is 
projected using most properly polarized light to 
obtain a high-resolution image. 
CONSTITUTION: A repetitive pattern on a reticle 4 
is illuminated by a lighting system. A beam of light 
diffracted from the pattern is admitted to the pupil of 
an optical projection system to project the pattern 
onto a wafer 6. A deflector 9 is used to select a 
projection beam that is linearly polarized in a plane 
perpendicular substantially to the direction in which 

the period of the pattern is minimized. 1 U* 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]An image formation method currently carrying out image formation of the pattern of 
line form by a polarized light beam which polarized to a longitudinal direction of this pattern. 
[Claim 2]An image formation method of Claim 1 currently illuminating said pattern by said 
polarized light beam. 

[Claim 3]An image formation method of Claim 1 illuminating said pattern by a beam which is 
not polarizing and extracting said polarized light beam from a beam from said pattern. 
[Claim 4]Claim 1,2, or 3 image formation methods, wherein image formation of said pattern is 
substantially performed by two diffracted beams from said pattern. 

[Claim 5]An image formation method of Claim 4, wherein a beam for Lighting Sub-Division is 
carrying out oblique incidence to said pattern. 

[Claim 6]An image formation method of Claim 4, wherein said pattern is provided with a 
phase shifter. 

[Claim 7]A device manufacturing method carrying out image formation of the pattern of line 
form by a polarized light beam which polarized on a machining piece at a longitudinal direction 
of said line, transferring said pattern on this machining piece, and manufacturing a device. 
[Claim 8]A device manufacturing method of Claim 7 currently illuminating said pattern by said 
polarized light beam. 

[Claim 9]A device manufacturing method of Claim 7 illuminating said pattern by an 
unpolarized light beam, and extracting said polarized light beam from a beam from said 
pattern. 

[Claim 10]A device manufacturing method of Claim 7, wherein image formation of said 
pattern is substantially performed by two diffracted beams from said pattern. 
[Claim 1 1]A device manufacturing method of Claim 10, wherein a beam for Lighting Sub- 
Division is carrying out oblique incidence to said pattern. 

[Claim 12]A device manufacturing method of Claim 10, wherein said pattern is provided with 
a phase shifter. 

[Claim 13]An exposure device projecting on a substrate said pattern which illuminated a 
pattern of line form by a polarized light beam which polarized to a longitudinal direction of 
said pattern by an illumination method, and was illuminated by a polarized light beam from 
said illumination method by a projection means, and exposing it. 

[Claim 14]An exposure device of Claim 13, wherein said illumination method carries out 
oblique incidence of said polarized light beam to said pattern. 

[Claim 15]An exposure device projecting on a substrate said pattern which illuminated a 
pattern of line form with an unpolarized light beam by an illumination method, and was 
illuminated with an unpolarized light beam from said illumination method by a polarized light 
beam which polarized to a longitudinal direction of said pattern by a projection means, and 
exposing it. 

[Claim 16]An exposure device of Claim 15, wherein said illumination method carries out 
oblique incidence of said unpolarized light beam to said pattern. 

[Claim 17]An image formation method, wherein a repeated cycle is carrying out image 
formation of the repeated pattern by a polarized light beam which polarized in a direction 
which becomes the smallest, and the direction which intersects perpendicularly substantially. 
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[Claim 18]An image formation method of Claim 17 currently illuminating said pattern by said 
polarized light beam. 

[Claim 19]An image formation method of Claim 17 illuminating said pattern by a beam which 
is not polarizing and extracting said polarized light beam from a beam from said pattern. 
[Claim 20]An image formation method of Claim 17, wherein said pattern contains a pattern 
which comprises a line and a space. 

[Claim 21]An image formation method of Claim 1 7, wherein said pattern contains a dot form 
pattern. 

[Claim 22]CI aim 17, 18, 19 and 20, or 21 image formation methods, wherein image formation 
of said pattern is substantially performed by two diffracted beams from said pattern. 
[Claim 23]An image formation method of Claim 22, wherein a beam for Lighting Sub-Division 
is carrying out oblique incidence to said pattern. 

[Claim 24]An image formation method of Claim 22, wherein said pattern is provided with a 
phase shifter. 

[Claim 25]A device manufacturing method a cycle of said repetition carrying out image 
formation of the repeated pattern on a machining piece by a polarized light beam which 
polarized in a direction which becomes the smallest, and the direction which intersects 
perpendicularly substantially, transferring said repeated pattern on this machining piece, and 
manufacturing a device. 

[Claim 26]A device manufacturing method of Claim 25 currently illuminating said pattern by 
said polarized light beam. 

[Claim 27]A device manufacturing method of Claim 25 illuminating said pattern by an 
unpolarized light beam, and extracting said polarized light beam from a beam from said 
pattern. 

[Claim 28]A device manufacturing method of Claim 25, wherein said pattern contains a 
pattern which comprises a line and a space. 

[Claim 29]A device manufacturing method of Claim 25, wherein said pattern contains a dot 
form pattern. 

[Claim 30]A device manufacturing method of Claim 25, wherein image formation of said 
pattern is substantially performed by two diffracted beams from said pattern, 26, 27 and 28, 
or 29. 

[Claim 31 ]A device manufacturing method of Claim 30, wherein an illumination beam is 
carrying out oblique incidence to said pattern. 

[Claim 32]A device manufacturing method of Claim 30, wherein said pattern is provided with 
a phase shifter. 

[Claim 33]A repeated pattern is illuminated by a polarized light beam which polarized in a 
direction to which a cycle of said repetition becomes the smallest by an illumination method, 
and the direction which intersects perpendicularly substantially, An exposure device 
projecting on a substrate said pattern illuminated by a polarized light beam from said 
illumination method by a projection means, and exposing it 

[Claim 34]An exposure device of Claim 33, wherein said illumination method carries out 
oblique incidence of said polarized light beam to said pattern. 

[Claim 35]Said pattern which illuminated a repeated pattern with an unpolarized light beam by 
an illumination method, and was illuminated with an unpolarized light beam from said 
illumination method is projected on a substrate by a polarized light beam which polarized in a 
direction to which a repeated cycle becomes the smallest by a projection means, and the 
direction which intersects perpendicularly substantially, An exposure device characterized by 
making it expose. 

[Claim 36]An exposure device of Claim 35, wherein said illumination method carries out 
oblique incidence of said unpolarized light beam to said pattern. 

[Claim 37]An image projection method illuminating a pattern with periodicity by light flux of 
linear polarization corresponding to period directions of this pattern, and projecting this 
pattern on a predetermined side according to a projection optical system. 
[Claim 38]An image projection method illuminating by light flux of linear polarization which 
has a plane of polarization in the direction which intersects a pattern with periodicity 
perpendicularly with an arrangement direction of this pattern, entering in a pupil of a 
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projection optical system the diffracted light produced from this pattern, and projecting this 
pattern on a predetermined side. 

[Claim 39]lt illuminates by light flux which has a plane of polarization in the direction the 
direction and the cycle abbreviated-cross at right angles a pattern which has periodicity via 
a polarization device which can change a polarization direction of linear polarization arbitrarily 
and can make light flux from an illumination system eject to a direction used as the shortest, 
An image projection method entering in a pupil of a projection optical system the diffracted 
light produced from this pattern, and projecting this pattern on a predetermined side. 
[Claim 40]A pattern which has periodicity on a reticle side by light flux from an illumination 
system is illuminated. An exposure device currently illuminating by light flux of linear 
polarization which has a plane of polarization in the direction the direction and a cycle of this 
pattern abbreviated-cross this pattern at right angles to a direction used as the shortest 
when entering in a pupil of a projection optical system the diffracted light produced from this 
pattern and projecting an imagei of this pattern on a wafer surface. 

[Claim 41]An image projection method characterized by having projected using light flux of 
linear polarization corresponding to period directions of this pattern when illuminating a 
pattern with periodicity and projecting this pattern on a predetermined side according to a 
projection optical system. 

[Claim 42]An image projection method having projected in the direction which intersects 
perpendicularly with an arrangement direction of this pattern using light flux of linear 
polarization which has a plane of polarization when illuminating a pattern with periodicity, 
entering in a pupil of a projection optical system the diffracted light produced from this 
pattern and projecting this pattern on a predetermined side. 

[Claim 43]When a pattern which has periodicity by light flux from an illumination system is 
illuminated, the diffracted light produced from this pattern is entered in a pupil of a projection 
optical system and this pattern is projected on a predetermined side, An image projection 
method choosing light flux which has a plane of polarization in the direction which 
abbreviated-intersects perpendicularly to a direction from which a cycle of this pattern 
serves as the shortest with a polarization device, and projecting this pattern. 
[Claim 44]A pattern which has periodicity on a reticle side by light flux from an illumination 
system is illuminated, An exposure device having chosen and projected light flux of linear 
polarization which has a plane of polarization in the direction which abbreviatedHntersects 
perpendicularly to a direction from which a cycle of this pattern serves as the shortest with 
a polarization device when entering in a pupil of a projection optical system the diffracted 
light produced from this pattern and projecting an image of this pattern on a wafer surface. 
[Claim 45]A semiconductor device manufacturing method having a process of preparing the 
original edition with a circuit pattern, and a wafer, and Claim 37 and a process of carrying out 
exposure transfer of the circuit pattern of the original edition to a wafer by one method of 
38, 39, 41,42, and 43. 

[Claim 46]A semiconductor device manufacturing by a manufacturing method of Claim 45. 



[Translation done.] 
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DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the device manufacturing method using the 
exposure device and this method of using the image formation method and this method. 
[0002]When especially this invention manufactures each device, such as IC, LSI, CCD, a 
liquid crystal panel, and a magnetic head, it relates to the device manufacturing method using 
the exposure device and this method using the useful image formation method and this 
method. 

[0003]In addition, in the stepper who is a manufacturing installation of a semiconductor 
device, this invention illuminates an electronic circuit pattern (pattern) with small line width 
on reticle or a mask (the following "reticle" is called) side by suitable light flux, It is related 
with the exposure device using the image projection method and it which can be projected by 
high resolution on a wafer surface. 
[0004] 

[Description of the Prior Art]Since the demand to high integration of semiconductor chips, 
such as IC and LSI, is increasing, various improvement for improvement in the so-called 
resolution of the stepper (reduced-projection-exposure device) who transfers by carrying 
out reduction projection of the circuit pattern illuminated by ultraviolet radiation is made. 
[0005]Conventionally, the method of enlarging the numerical aperture (NA) of a reduction 
projection lens system, the method of shortening wavelength of exposing light, etc. have 
been taken as a method of heightening resolution. These days apart from these methods, 
techniques effective in order to carry out image formation of the minute pattern (repetition 
minute pattern) with especially periodicity, such as a phase shift method and oblique 
incidence lighting, are proposed. 

[0006]The image formation of a detailed pattern with periodicity is explained below. 
[0007] Drawing 32 is a graph which shows the repeated pattern which comprises three 
detailed slits. 

The pattern position X is taken along the horizontal axis of a graph, and the amplitude 
transmittance T is taken along the vertical axis. 

Light penetrates the portion of the transmissivity 1 among a figure, and, as for the portion of 
the transmissivity 0, light is interrupted. 

[0008]lncident light will be divided into zero-order and primary [ +]~other primary high order 
diffracted lights if a repeated pattern with such amplitude transmittance is illuminated with a 
coherent light. Among these, what is contributed to formation of an image is only the 
diffracted light which enters into the pupil of a projection optical system, and, generally zero- 
order and primary [ +]-the primary diffracted light enter into the pupil of a projection optical 
system. 

[0009] Drawing 33 is an explanatory view showing the amplitude on zero-order and the 
primary [ **] pupil of the diffracted light. 100,101,102 in a figure expresses the peak position 
of zero-order and primary [ +]-the primary diffracted light, and IA expresses amplitude, 
respectively. 

[0010] Drawing 34 shows the intensity distribution of the pattern image formed of zero-order 
and the primary [ **] diffracted light. The vertical axis shows the intensity I. In the usual 
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image formation, if the line width of a pattern becomes very small and only the zero-order 
diffracted light enters into the pupil of a projection optical system, the image of a pattern will 
no longer be formed. 

[0011]On the other hand, by manipulating in a phase shift method, at a pattern so that the 
phase of the diffracted light from a ****** s |jt ma y shift 180 degrees when light penetrates 
the above-mentioned repeated pattern, A zero-order diffracted-light ingredient is kept from 
appearing on the pupil of a projection optical system, and the image of a pattern is formed by 
the -1 order [ 1st / +] diffracted light. 

[0012]When the repeated pattern which comprises three detailed slits is projected using a 
phase shift method, the amplitude distribution made on the pupil of a projection optical 
system is shown in drawing 35 . 103,104 in a figure expresses the peak position of primary 
[ +]-the primary diffracted-light ingredient, respectively. In this case, about the repeating 
cycle of a pattern, it is the same, then becomes half compared with the distance between 
the peak positions of the diffracted light whose distance between the peak positions 103,104 
is the 1st [ **] order of drawing 33 . Since spatial frequency of a pattern can be seemingly 
made small if a phase shift method is used, the primary [ **] diffracted light from a more 
detailed pattern enters on a pupil. Therefore, resolution improves. 

[0013]Although the amplitude distribution on the pupil of drawing 33 is a thing at the time of 
entering light from a vertical direction to the flat surface on which the pattern was drawn, an 
oblique incidence method shifts the position of amplitude distribution in a transverse 
direction on a pupil by entering light in this flat surface from across. 

[0014] Drawing 36 is an explanatory view showing the amplitude distribution on a pupil when 
carrying out oblique incidence of the light in a repeated pattern so that zero-order and the 
primary [ +] diffracted light may enter on a pupil. 105,106 in a figure expresses the peak 
position of zero-order and the primary [ +] diffracted light, respectively. 
[001 5]Considering forming an image by the two diffracted lights shown in drawing 36 , by an 
oblique incidence method as well as the case of a phase shift method, the diffracted light 
from a more detailed pattern can reach on a pupil, and resolution improves. 
[0016] 

[Problem(s) to be Solved by the InventionjWhen the pattern of periodicity was illuminated in 
the effect of improvement in the resolution by the phase shift method mentioned above or 
oblique incidence illumination, it became clear that the polarization condition of light is 
concerned greatly from the result of the simulation which this invention person performed. 
Therefore, the problem that improvement in big resolution is not obtained even if it uses a 
phase shift method, oblique incidence illumination, etc. unless it changes the polarization 
condition of the illumination light into the optimal state to a pattern arises. 
[0017]The purpose of this invention is to provide the method of carrying out device 
fabrication of the minute pattern using the exposure device and this method using the 
suitable image formation method and this method which were improved to carry out image 
formation. 

[0018]In addition, by making the polarization condition of the light flux used for projection 
correspond to the period directions of a pattern, and setting it up appropriately, when this 
invention projects a pattern with periodicity on a predetermined side by a projection optical 
system, It aims at offer of the exposure device using the suitable image projection method 
and it for manufacture of the semiconductor device which can be projected by high contrast, 
maintaining high resolution. It aims at offer of the manufacturing method of the 
semiconductor device of the degree of high integration. 
[0019] 

[Means for Solving the Problem](1-1) In an image formation method which carries out image 
formation of the pattern of line form, the 1st gestalt of this invention carries out image 
formation of said pattern by a polarized light beam which polarized to a longitudinal direction 
of said pattern. 

[0020](1-2) The 2nd gestalt of this invention carries out image formation of the pattern of 
line form on a machining piece, and carry out image formation of said pattern by a polarized 
light beam which polarized to a longitudinal direction of said pattern in a device 
manufacturing method which transfers said pattern on this machining piece. 
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[0021](1-3) In an exposure device with which the 3rd gestalt of this invention exposes a 
substrate by a pattern of line form, It has a means to illuminate said pattern by a polarized 
light beam which polarized to a longitudinal direction of said pattern, and a means to project 
said pattern illuminated by said illumination method on said substrate. 
[0022](1-4) In an exposure device with which the 4th gestalt of this invention exposes a 
substrate by a pattern of line form, It has an illumination method which illuminates said 
pattern with an unpolarized light beam, and a projection means which projects said pattern 
illuminated by said illumination method on said substrate by a polarized light beam which 
polarized to a longitudinal direction of said pattern. 

[0023](1-5) In an image formation method which carries out image formation of the repeated 
pattern, the 5th gestalt of this invention carries out image formation of said pattern by a 
polarized light beam which polarized in a direction to which a repeated cycle becomes the 
smallest, and the direction which intersects perpendicularly substantially. 
[0024](1-6) In a device manufacturing method which the 6th gestalt of this invention carries 
out image formation of the repeated pattern on a machining piece, and transfers said 
repeated pattern on this machining piece, A repeated cycle is characterized by carrying out 
image formation of said pattern by a polarized light beam which polarized in a direction which 
becomes the smallest, and the direction which intersects perpendicularly substantially. 
C0025](1-7) In an exposure device with which the 7th gestalt of this invention exposes a 
substrate with a repeated pattern, A repeated cycle has an illumination method which 
illuminates said pattern by a polarized light beam which polarized in a direction which 
becomes the smallest, and the direction which intersects perpendicularly substantially, and a 
projection means which projects said pattern illuminated by said illumination method on said 
substrate. 

[0026](1-8) In an exposure device with which the 8th gestalt of this invention exposes a 
substrate with a repeated pattern, It has a means to project said pattern illuminated by an 
illumination method which illuminates said pattern with an unpolarized light beam, and said 
illumination method on said substrate by a polarized light beam which polarized in a direction 
to which a repeated cycle becomes the smallest, and the direction which intersects 
perpendicularly substantially. 

[0027](1-9) In this invention, when illuminating a pattern by a polarized light beam, form a 
polarizing plate (film) on a substrate with which the pattern concerned was formed, provide 
light sources, such as laser which emits a polarized light beam, or provide a polarizing plate 
(film) into an optical system for this Lighting Sub-Division. 

[0028]In this invention, when carrying out image formation of the pattern illuminated with an 
unpolarized light beam by a polarized light beam, a polarizing plate (film) is formed on 
substrates, such as a mask in which the pattern concerned was formed, or a polarizing plate 
(film) is provided into an optical system for this image formation. 
[0029]It constitutes from a desirable gestalt of this invention so that a direction of a 
polarizing plate (film) of the above-mentioned illumination-light study system or an image 
formation optical system can be changed and the polarizing plate (film) concerned can be 
rotated around an optic axis of a system. A polarized light beam which polarized towards 
desired by this composition can be formed. 

[0030] 1/2 wavelength plate (film) is formed into the above-mentioned illumination-light study 
system or an image formation optical system, and it constitutes from an another desirable 
gestalt of this invention so that a direction of an optical axis of the 1/2 wavelength plate 
(film) concerned can be changed and the 1/2 wavelength plate (film) concerned can be 
rotated around an optic axis of a system. A polarized light beam which polarized towards 
desired by this composition can be formed. 

[0031 ]A pattern which is different on a substrate is formed in this invention, When 
longitudinal directions of these patterns differ mutually or directions (the minimum period 
directions) with the smallest cycle of a repetition of these patterns differ mutually. Image 
formation of each pattern is carried out by a polarized light beam which corresponded 
without a direction which intersects perpendicularly with a longitudinal direction or/and the 
minimum period directions of each pattern. 

[0032]When performing such image formation simultaneously, where a polarizing plate (film) 
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corresponding to them is provided for every pattern, supply an unpolarized light beam, or, 
Where 1/2 wavelength plate (film) for making other patterns other than one pattern produce 
polarization corresponding to it or them is formed, a polarized light beam corresponding to 
said one pattern is supplied. This polarizing plate (film) and 1/2 wavelength plate (film) are 
good to provide at least in one side by the side of light incidence of a pattern, or irradiation 
appearance. 

[0033]When performing such image formation one by one, an illumination-light study system 
or an image formation optical system is constituted like the aforementioned desirable gestalt, 
and a polarized light beam corresponding to each pattern is generated. 
[0034]With a desirable gestalt of this invention, said pattern is illuminated by illumination 
beam from an oblique position, or a phase shifter is supplied to said pattern, and image 
formation is substantially performed by two diffracted beams from said pattern. 
[0Q35](1-10) It is characterized by an image projection method of this invention illuminating a 
pattern with periodicity (1-10-1) by light flux of linear polarization corresponding to period 
directions of this pattern, and projecting this pattern on a predetermined side according to a 
projection optical system. 

[0036](1-10-**) It illuminates by light flux of I inear polarization which has a plane of 
polarization in the direction which intersects a pattern with periodicity perpendicularly with 
an arrangement direction of this pattern, the diffracted light produced from this pattern is 
entered in a pupil of a projection optical system, and it is characterized by projecting this 
pattern on a predetermined side. 

[0037](1-10-**) It illuminates by light flux which has a plane of polarization in the direction 
the direction and the cycle abbreviated-cross at right angles a pattern which has periodicity 
via a polarization device which can change a polarization direction of linear polarization 
arbitrarily and can make light flux from an illumination system eject to a direction used as the 
shortest, The diffracted light produced from this pattern is entered in a pupil of a projection 
optical system, and it is characterized by projecting this pattern on a predetermined side. 
[0038](1-10-**) When illuminating a pattern with periodicity and projecting this pattern on a 
predetermined side according to a projection optical system, it is characterized by having 
projected using light flux of linear polarization corresponding to period directions of this 
pattern. 

[0039](1-10-**) When illuminating a pattern with periodicity, entering in a pupil of a 
projection optical system the diffracted light produced from this pattern and projecting this 
pattern on a predetermined side, it is characterized by having projected in the direction 
which intersects perpendicularly with an arrangement direction of this pattern using light flux 
of linear polarization which has a plane of polarization. 

[0040](1-10-**) A pattern which has periodicity by light flux from an illumination system is 
illuminated, When entering in a pupil of a projection optical system the diffracted light 
produced from this pattern and projecting this pattern on a predetermined side, it is 
characterized by choosing light flux which has a plane of polarization in the direction which 
abbreviated-intersects perpendicularly to a direction from which a cycle of this pattern 
serves as the shortest with a polarization device, and projecting this pattern. 
[0041](1-11) A pattern which has periodicity on a reticle side by light flux from an 
illumination system (1-1 1-1) as an exposure device of this invention is illuminated, When 
entering in a pupil of a projection optical system the diffracted light produced from this 
pattern and projecting an image of this pattern on a wafer surface, it is characterized by 
illuminating by light flux of linear polarization which has a plane of polarization in the direction 
the direction and a cycle of this pattern abbreviated-cross this pattern at right angles to a 
direction used as the shortest. 

[0042](1-1 1-**) A pattern which has periodicity on a reticle side by light flux from an 
illumination system is illuminated, When entering in a pupil of a projection optical system the 
diffracted light produced from this pattern and projecting an image of this pattern on a wafer 
surface, it is characterized by having chosen and projected light flux of linear polarization 
which has a plane of polarization in the direction which abbreviated-intersects 
perpendicularly to a direction from which a cycle of this pattern serves, as the shortest with 
a polarization device. . 
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[0043] 

[ExamplejBefore describing each working example of this invention first, a theory higher- 
precision than what is called scalar diffraction theory used for the simulation of a general 
imaging characteristic and the above-mentioned scalar diffraction theory which this invention 
person used for the simulation is explained. 

[0044]In scalar diffraction theory, if an objective pattern is illuminated, the Fourier transform 
image of that pattern will be formed on the entrance pupil of a projection optical system, the 
Fourier transform of this Fourier transform image will be again carried out within the limits of 
the numerical aperture (NA) of a projection optical system, and the pattern image of the 
amplitude distribution on the image surface will be formed. Amplitude A (x, y) in the point (x, 
y) on the image surface if this is expressed by a formula [0045] 
[Equation 1] 

A(x,y) =JXF(u(x liyi )) erp{ik(ax +/Sy)}dad/S fc#tt* 0 

The inside F of a formula (U (x r y^) is the Fourier transform of the amplitude transmittance 

U of a pattern (x v y.,), and is carrying out the Fourier transform of this Fourier transform 

again within the limits of the pupil surface decided by the numerical aperture of a projection 
optical system. However, in the inside of a formula (alpha, beta), it is the coordinates on a 
pupil surface and F (U (x^ y t )) has become a function of (alpha, beta). 

[0046]although it is a formula when this formula has the coherent illumination light — the 
illumination light — a portion — although some treatment becomes complicated, it is also 
fundamentally the same as when coherent. 

[0047]In the simulation using the formula described above, when the numerical aperture of a 
projection optical system was small, the right result was obtained, but it became clear that 
the problem of flume shoes that the numerical aperture becomes large arises by examination 
which this invention person performed. 

[0048]The first problem of an upper type is that the polarization condition of incident light is 
not taken into consideration. This is explained using figures. The example of the repeated 
pattern which comprises the three above-mentioned slits is used for explanation. 
[0049] Drawing 26 is drawing the amplitude distribution on the pupil shown by drawing 33 on 
the reference surface of a sphere 1 1 1 on the basis of the Gauss image point 110 of a 
projection optical system. The amplitude in the point 110 on the image surface 112 will be 
decided by integration of the amplitude on the reference surface of a sphere 1 1 1 if the 
wavefront aberration of a projection optical system is disregarded, The amplitude in the point 
that only the distance x shifted from the point 1 10 on the image surface 1 12 is calculated by 
considering a certain phase contrast decided from the coordinates on the distance x and the 
reference surface of a sphere 111, and integrating with the amplitude on the reference 
surface of a sphere 111. 

[0050]In order that the point may simplify the talk from here, an argument will be restricted 
to calculation of the amplitude in the point 110. The axis of coordinates is defined here. 
[0051]As shown in drawing 26 , use an optic axis as the z-axis, and let a x axis and the axis 
of a direction vertical to space be the y-axes for an axis vertical to the z-axis within space. 
In the view by the scalar diffraction theory expressed above, the amplitude in the point 110 
is calculated in the form where the amplitude on the reference surface of a sphere 1 1 1 was 
added as it was. 

[0052]Light has polarization, and even if it compares and is completely coherent lights, if the 
polarization directions differ, it will not interfere thoroughly, and if it lies at right angles, for 
example, interference will not take place at all. 

[0053]If a slit is illuminated with light from a direction parallel to the z-axis, on the reference 
surface of a sphere 111, the amplitude distribution of drawing 26 will be formed, noting that 
the longitudinal direction of the slit which constitutes a repeated pattern is parallel to the y- 
axis and a repeated pattern has a cycle in x shaft orientations. The illumination light is the 
linear polarized light which polarized to y shaft orientations (direction parallel to a slit), and if 
change of a polarization direction can be disregarded within a projection optical system, the 
polarization direction in each point of the above-mentioned amplitude distribution as well as 
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the illumination light turns into y shaft orientations in all the positions. 
[0054]Supposing the amplitude distribution on the reference surface of a sphere 1 1 1 is 
formed only with the light which polarized to y shaft orientations among the lights diffracted 
to the slit, all the polarization directions of the light which reaches on the image surface 112 
will also become the same. Also in this case, the amplitude in the point 1 10 can be found by 
integrating with the amplitude on the reference surface of a sphere 111 as it is. 
[0055]When the illumination light is the linear polarized light which polarized to x shaft 
orientations (direction which intersects perpendicularly with a slit) on the other hand, as it is 
shown in drawing 27 , When the typical beams of light 120-124 turned to the point 1 10 from 
the reference surface of a sphere 111 are considered, the polarization direction of the 
conditions that a polarization direction and the direction of movement of light intersect 
perpendicularly to the beams of light 120-124 b ecomes like the arrow in [ 1 25 — 1 29 ] a figure, 
respectively. The polarization in this case has x and a z car polarization component, and it is 
necessary to consider the amplitude in the point 1 10 for every polarization component. The 
luminous intensity in the point 110 serves as the sum total of the intensity obtained from the 
amplitude by each polarization component. 

[0056]Next, the result of having performed the simulation with the application of this view is 
explained. In the image formation using zero-order and primary [ +]-the primary diffracted- 
light ingredient first explained by drawing 33 . The final intensity distribution acquired by of 
which direction of x shaft orientations and y shaft orientations a polarization component is 
used among the lights diffracted from a slit as opposed to two polarization directions of the 
illumination light becomes like drawing 28 and drawing 29 , respectively. 

[0057] Drawing 28 is when the polarization direction of the illumination light is parallel to a slit, 
and an image is formed only by the polarization component of y shaft orientations. On the 
other hand, drawing 29 is when the polarization direction of the illumination light is vertical to 
a slit, and an image is formed as the sum total of x polarization component and z polarization 
component. 

[0058]What evaluated the image formation using two of zero-order and primary [ +]-the 
primary three diffracted lights by the same simulation like a phase shift method or oblique 
incidence illumination is shown below. 

[0059]lf only the result of the intensity distribution on the image surface is shown, it will 
become the intensity distribution as which a polarization direction indicates it in drawing 31 
at the intensity distribution as which the polarization direction of the illumination light 
indicates in drawing 30 in the case of y shaft orientations (parallel to a slit) in the case of x 
shaft orientations (vertical to a slit). 

[0060]Here f when a polarization direction is vertical to a slit, it is influence of the polarization 
component of the direction of z, and compared with the case where a polarization direction is 
parallel to a slit, the contrast of an image is quite bad. Since the illumination light is in the 
state where it does not polarize, in the ordinary exposure, intensity distribution becomes 
drawing 30 and the thing which averaged the intensity distribution of drawing 31 , but 
compared with the intensity distribution of drawing 31 . contrast deteriorates even in such a 
case. 

[0061]Thus, it became clear that the polarization direction of the illumination light has big 
influence on an imaging characteristic from the result of the simulation with high accuracy 
which this invention person performed. 

[0062]ln order to raise resolution especially, when a phase shift method or oblique incidence 
illumination is applied, the resolution beyond expectation is obtained by controlling the 
polarization direction of the illumination light appropriately to a pattern with the periodicity to 
project. 

[0063]The above is a result of the simulation about the imaging characteristic which this 
invention performed. 

[0064]Next, each working example of this invention is described. 

[0065] Drawing 1 is an important section schematic diagram of working example 1 when the 
image projection method of this invention is applied to the stepper for device fabrication, 
such as a semiconductor device, CCD, a liquid crystal panel, and a magnetic head (step & 
repeat-die projection aligner). 
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[0066]One is light sources, such as an ultrahigh pressure mercury lamp, among a figure. The 
light which came out of the light source 1 illuminates the pattern (circuit pattern) 4a on the 
4th page of reticle with the illumination lens 3 via the aperture 8 and the polarization device 
9 with which luminous energy distribution was equalized by the optical integrator 2. The light 
diffracted by the pattern 4a of the reticle 4 enters into the projection lens 5, and forms the 
image of the pattern 4a on the semiconductor wafer 6 which appeared on the stage 7 via the 
projection lens 5. 

[0067]The light ejected from the optical integrator 2 here, All those light flux does not reach 
the illumination lens 3, but only the portion which was suitable for Lighting Sub-Division by 
the aperture 8 of the place which is the aperture diaphragm approached and put on the 
optical integrator 2 is chosen, When a selected light penetrates the polarization device 9, the 
polarization condition is changed into linear polarization from the state of a circle, elliptical 
polarization, or unpolarized light. The polarization device 9 can change the polarization 
direction of linear polarization according to conditions, such as the direction of a repetition of 
the pattern 4a. 

[0068]The circuit pattern 4a with small line width for performing transfer of a up to [ the 
barrel body wafer 6 ] is drawn on the reticle 4. 

The illumination light which enters into the reticle 4 via the illumination lens 3 penetrates the 
reticle 4 according to the above-mentioned circuit pattern 4a. 

Photosensitive materials, such as resist, are applied on the semiconductor wafer 6, and it is 
possible to transfer the image of the circuit pattern 4a there. 

[0069] On the semiconductor wafer 6, the projection lens 5 contracted to predetermined 
magnification (generally 1/5 or 1/10), and has projected the image of the circuit pattern 4a 
on the reticle 4. In that case, the reticle 4 and the semiconductor wafer 6 are adjusted to 
position relations by driving the stage 7. An end of the exposure to a certain shot on the 
semiconductor wafer 6 will repeat that specified quantity movement is horizontally carried 
out by the stage 7, and the semiconductor wafer 6 exposes the other shots on the 
semiconductor wafer 6 by it there. 

[0070]In this example, the repeated pattern which arranged in 5 x directions the slit 
prolonged in the y direction shown in drawing 2 and which has periodicity in a x direction is 
used as the circuit pattern 4a on the reticle 4. In the circumference of these openings 10-4, 
by an opening, the inside 10-14 of a figure comprises a shade part, and light penetrates only 
this portion. The dashed dotted line 15 is a base line drawn to the repeating direction (x 
direction) of the slit shape openings 10-14, and is used by next explanation. 
[0071]Here, the contrast of an image is raised when a chief ray illuminates the reticle 4 by 
the light flux leaning to the reticle 4 from the perpendicular direction. 

[0072] Drawing 3 is the sectional view which met the dashed dotted line 15 of the pattern 4a 
of drawing 2 . It is made for the chief ray of light flux to become slanting in ZX flat surface 
which the pattern 4a has repeated as a direction which leans the light flux 20 and 21 by 
oblique incidence illumination as shown in drawing 3 . As shown in drawing 4 , the opening of 
the aperture 8 consists of this examples, in order to fulfill this condition. The cycle of the 
repetition of the pattern 4a has turned to the x axis in the direction which becomes the 
smallest. 

[0073]In drawing 4 t the shadow area 22 is a shielding region currently shaded so that light 
may not pass. The two circular openings 23 and 24 are light transmission areas, and the light 
from these fields 23 and 24 contributes them to the image formation of the pattern 4a. 25 
are the base line drawn so that it might pass along the center of the circular openings 23 and 
24 among a figure. 

[0074]Next, the illumination light selected by the aperture 8 of drawing 1 enters into the 
polarization device 9. As the polarization device 9 is shown in drawing 5 , only the polarization 
light of the y direction shown by the figure Nakaya seal 26 among the polarization 
components of the light which enters from the upper surface of the polarization device 9 is 
made to penetrate, and the polarization light of other directions has structure which is 
interrupted. The dashed dotted line 27 in a figure is a base line drawn in the direction which 
intersects perpendicularly with the above-mentioned arrow 26. Arrangement in the level 
surface of the reticle 4 of drawing 1 , the aperture 8, and the polarization device 9 is set up 
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so that drawing 2 and the base lines 15, 25, and 27 shown in 4 and 5, respectively may 
become parallel mutually. 

[0075]The polarization direction of the oblique incidence illumination light is made to become 
a y direction parallel to the slit direction of the pattern 4a by the above composition, That is, 
as the x direction used as the minimum and the cycle of a repetition of the pattern 4a cross 
at right angles, when it burns with the image formation of the pattern 4a, as drawing 30 
explained, it is high resolution and the high image of contrast has been acquired on the 
semiconductor wafer 6. The case of the repeated pattern on a dot also has the same effect 
as a pattern on the reticle 4. 

[0076]Next, in this example, the case where each has length and two patterns which have 
periodicity in the 2-way of (horizontal y, x) as the pattern 4a on the reticle 4 shows not only 
the single pattern that has periodicity in the one direction like drawing 2 but drawing 6 is 
explained. 

[0077]In this case, the repeated pattern of the portion surrounded with the dashed line 30 of 
drawing 6 can perform projection transfer good by using an above-mentioned method. 
However, since the polarization direction of the illumination light becomes in the direction 
which intersects perpendicularly with a slit about the repeated pattern of the portion 
surrounded with the dashed line 31, the same effect is not acquired. 
[0078]So, in this example, the reticle of drawing 6 is divided into the reticle of two sheets 
shown in drawing 7 and drawing 8 , and is exposed independently. Namely, burn by the linear 
polarized light which polarized to the y direction, and as mentioned above about the pattern 
of drawing 7 about the pattern of drawing 8 . So that the illumination light may carry out 
oblique incidence to reticle in the flat surface which a pattern repeats and the polarization 
direction of the illumination light may turn into a direction parallel to the longitudinal direction 
of a slit That is, after fixing since the aperture 8 and the polarization device 9 are rotated 90 
degrees centering on an optic axis in the level surface with an unillustrated drive so that it 
may become the linear polarized light which polarized to the x direction, it is burning. This 
method can be similarly applied, when the pattern of a slit becomes not only in the 2-way of 
length and width but in other directions. 

[0079]As shown in drawing 6 , when one reticle has two kinds of repeated patterns, each 
pattern is illuminated one by one using the masking blade provided in reticle and a conjugate 
place, and each pattern is illuminated by polarization light with a described method. 
[0080]This example explained noting that the pattern on reticle was formed in the five line & 
space, but it is applicable to line & space patterns other than five similarly. The ratio of the 
width of a line & space is not restricted to 1 to 1, and even when the cycle of a pattern 
becomes [ and also ] to some extent irregular, this invention can be applied similarly. 
[0081 ]In this example, the polarization device 9 may be arranged between the illumination 
lens 3 and the reticles 4, between the reticle 4 and the projection lenses 5, or inside the 
projection lens 5 (on a pupil surface). 

[0082]When the polarization device 9 has been arranged between the reticle 4 and the 
projection lens 5, With the polarization device 9, the polarization light which polarized in the 
specific direction among the diffracted lights diffracted by the pattern 4a according to the 
pattern shape on the reticle 4 is chosen, and only this selected polarization beam comes to 
enter into the projection lens 5. And the image of the pattern 4a is projected on the wafer 6 
by this polarization beam. 

[0083]Next, working example 2 of this invention is described, the equipment configuration of 
working example 2 — working example 1 of drawing 1 — abbreviated — it is the same. The 
point that working example 2 differs from working example 1 is having applied the phase shift 
method to the pattern on the reticle 4.- 

[0084] Drawing 9 is an explanatory view of the pattern 4a on the reticle 4 of this example. As 
shown in the figure, the pattern 4a of the point which comprises the slit shape openings 40- 
44 prolonged in five y directions is the same as that of working example 1 of drawing 1 , but. 
The pattern of drawing 9 has the feature in the point that the phase shifter to which the 
phase of the light penetrated to the shadow areas 40, 42, and 44 is changed 180 degrees to 
the light which penetrates the portions 41 and 43 is provided. 

[0085]In this example, what can penetrate only the light from the opening of the circular 
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portion 46 of the center surrounded by the shade part of the shadow area 45 as shown in 
drawing 1 0 is used as shape of the aperture 8. 

[0086]He combines the same polarization device 9 as working example 1 using the pattern 4a 
and the aperture 8 T and is trying for the polarization direction of the illumination light to turn 
into a direction (y direction) parallel to the longitudinal direction of a slit to the pattern 4a in 
drawing 9 in this example. The good pattern is burned using the phase shift method by this. 
[0087]Even when it is two or more sorts which the repetition has produced in the direction 
which the number of the patterns 4a on the reticle 4 is not one like drawing 9 , and is 
different like drawing 6 . It can be coped with by using two or more reticles for every pattern 
of th e same direction like working example 1, or burning by dividing using a masking blade. 
[0088]Next, working example 3 of this invention is described, the equipment configuration of 
working example 3 — working example 1 of drawing 1 — abbreviated — it is the same. 
[0089]In this example, what is shown in drawing 1 1 is used as the pattern 4a on the reticle 4. 
Among drawing 11 . four are reticle and determine that a coordinate system becomes vertical 
to the reticle 4 about the reticle 4, parallel, and the z-axis in xy side as well as said each 
working example. 210-214 are the slit shape openings of the pattern A among drawing 1 1 , 
and the openings 210-214 constitute the repeated pattern in the x direction shown by the 
arrow 215. 

[0090]220-224 are the slit shape openings of the pattern B similarly, and the openings 220- 
224 constitute the repeated pattern in the y direction shown by the arrow 225. The phase 
shift method is applied to each of the pattern A and the pattern B. The details of the 
patterns A and B which applied the phase shift method are explained using drawing 1 2 . 
[0091] Drawing 12 draws the section which met the arrow 215 about the pattern A shown in 
drawing 1 1 . 230 are a transparent glass substrate among drawing 12 t and the slash part 231 
is a shade part which comprises chromium. Period pattern A is formed of the shade part 231 
and the openings 210-214. A phase shift method raises the resolution of an image formation 
system by changing the phase of the light which penetrates an opening by a unit of 180 
degrees between adjacent openings. 

The phase shifter to which the phase of the light in which 32-34 in drawing 12 penetrate that 
is changed 180 degrees is shown. 

[0092]The sectional view which met the arrow 225 also about period pattern B becomes 
being the same as that of drawing 12 . Since what is necessary is just to perform Lighting 
Sub-Division from a direction (the direction of z) vertical to the reticle 4, as shown in 
drawing 1 3 . as the aperture 8, the surrounding slash part 240 uses a shade part and the thing 
from which 241 of the center is an opening for the image formation of the pattern which 
applied the phase shift method. 

[0093]In this example, what is shown in drawing 14 as the polarization device 9 is applied. 
Among the lights which enter there, among drawing 14 , the polarization device 9 is 
constituted so that only the polarization light of the y direction shown with the double arrow 
50 may be made to penetrate. That is, a stepper's illumination light in this example turns into 
linear polarized light which has a plane of polarization in y shaft orientations, after 
penetrating the polarization device 9. 

[0094]When the pattern 4a on the reticle 4 is illuminated with the above composition, the 
relation of the polarization direction of the patterns A and B and the illumination light comes 
to be shown in drawing 15 and drawing 16 . That is, to the pattern A, as shown in drawing 15 , 
the polarization direction 60 becomes the longitudinal direction of a slit and parallel which 
constitute a pattern, and this fulfills the conditions whose resolution improves as above- 
mentioned. 

[0095]As shown in drawing 1 6 t o the pattern B on the other hand, the polarization direction 
61 is vertical to the longitudinal direction of the slit which constitutes a pattern, and, the way 
things stand, an improvement of the resolution like the pattern A cannot be performed to the 
pattern B. 

[0096]Then, the plane of polarization of the linearly polarized light flux which enters into the 
pattern B is rotated 90 degrees, and it enables it to illuminate the pattern B in this example 
by the linearly polarized light flux of a direction parallel to the slit of the pattern B. 
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[0097]Although drawing 17 is a top view of the reticle 4 showing the pattern A and the 
pattern B like drawing 1 1 . the point which is polarizing the polarized light converter 70 made 
to rotate the plane of polarization of the linearly polarized light flux into which the reticle 4 of 
drawing 17 enters iust before the pattern B 90 degrees is the feature. As the polarized light 
converter 70, 1/2 wavelength plate is applicable, for example. The situation of the 
polarization plane rotation at the time of applying 1/2 wavelength plate is explained using 
drawing 24 . 

[0098]lf the direction of the optical axis 82 of a polarized light converter (here 1/2 
wavelength plate) is arranged to the linearly polarized light flux which progressed in the 
direction of the arrow 80 and polarized in the direction of the double arrow 81 (y direction) 
among drawing 1 8 so that a x axis and the angle of 45 degrees may be made, The light flux 
after penetrating the polarized light converter 70 progresses in the direction of the arrow 83, 
and is changed into the linearly polarized light flux which polarized to x shaft orientations as 
the double arrow 84 showed. 

[0099]By arranging the polarized light converter 70 just before the pattern B comes to show 
the relation of the polarization direction of the pattern B and illumination luminous flux to 
drawing 19 . That is, since the direction of the polarization which the double arrow 90 shows 
becomes a relation parallel to the slit which constitutes the pattern B, improvement in the 
same resolution as the pattern A can be realized also to the pattern B. 
[0100]If the optical material which had optical rotation as the polarized light converter 70 is 
applied, it will become possible to control the size of the rotatory polarization of linearly 
polarized light flux by thickness of the polarized light converter 70, In that case, since the 
rotatory polarization angle of linearly polarized light flux can set it as a value like [ other than 
90 degrees ] by control of thickness, improvement in resolution is attained to the repeated 
pattern of various directions. 

[0101]This example explained noting that the phase shift method was applied to the pattern 
which illuminates, but it cannot be overemphasized that it can apply even when oblique 
incidence illumination is used. 

[0102]There is a modification which forms the polarization device 9 on the surface of the 
reticle 1 or a rear face in each above working example. 

[0103] Drawing 20 is an important section schematic diagram of working example 4 when the 
image projection method of this invention is applied to the stepper for manufacture of a 
semiconductor device. The same code number is given to the same element as the element 
shown by drawing 1 among the figure. 

[0104]In drawing 20 , since it is the same as that of the thing of drawing 1 . the light source 1 , 
the optical integrator 2, the illumination lens 3, the reticle 4 f the projection lens 5, the 
semiconductor wafer 6, and stage 7 grade are omitted here, respectively. 
[0105]The point that working example 4 differs from working example 1-3 is a position in the 
optical path in which the polarization device is installed. In this example, the polarization 
device 59 is arranged just before the reticle 54 (between the illumination lens 3 and the 
reticles 54), and it has composition which controls the polarization condition of the light 
which enters into the reticle 54 just before the reticle 54. 

[0106]Here f the pattern 54a on the reticle 54 of this example consists of a repeated pattern 
which comprises the slits 60-64 prolonged in a lengthwise direction (y direction) as shown in 
drawing 21 , and a repeated pattern which comprises the slits 65-69 prolonged in a 
transverse direction (x direction). Thus, what is necessary is just to carry out the opening of 
the aperture 8 like drawing 22 , in order to raise resolution with oblique incidence Lighting 
Sub-Division to the pattern of the direction in every direction. 

[0107]The circular opening parts 71-74 provided in four corners are light transmission 
sections by the shade part, and the slash part 70 in drawing 22 carries out oblique incidence 
of the light from these openings 71-74 to the reticle 4. 

[0108]ln this example, to such oblique incidence illumination, the polarization device 59 is 
arranged so that the polarization direction of the light which enters into the pattern 54a may 
always become parallel to the longitudinal direction of a slit. 

[0109]59a and 59b in drawing 21 are a polarizing member which makes only the linear 
polarized light which polarized in one certain direction among the lights which entered 
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penetrate, and the polarizing member 59a is installed so that only the polarization light which 
polarized among the lights which entered without the direction (y direction) parallel to the 
longitudinal direction of the slits 60-64 may be penetrated. 

[01 1 0]On the other hand, the polarizing member 59b is arranged so that only the polarization 
light which polarized in the direction (x direction) parallel to the longitudinal direction of the 
slits 65-69 may be made to penetrate. What determined the direction of a polarization axis 
according to the corresponding pattern, and stuck the filmy polarizing plate on the reticle 54 
as the polarization device 59 is applicable, 

[011 1]Although this example explained the thing with the slit prolonged in a 2-way in every 
direction as the pattern 54a on the reticle 54, it is applicable similarly to a pattern with the 
slit prolonged in the other direction. 

[0112]In this example, the polarization device 9 may be arranged immediately after the reticle 
54 (between the reticle 54 and the projection lenses 55). 

[0113]Even if the polarization device 9 has a slit prolonged in the various directions on the 
reticle 54, it enables it to choose the polarization light which polarized to the longitudinal 
direction of the slit independently for every slit of each direction among the lights diffracted 
from the slit, and at this time, it is made to carry out image formation by this polarization 
light. 

[0114]Next, working example 5 of this example is described, the equipment configuration of 
working example 5 — working example 1 of drawing 1 — abbreviated — it is the same. 
Working example's 5 differing from working example 4 is having applied the phase shift 
method to the pattern on the reticle 4. 

[01 15] Drawing 23 is an explanatory view of the pattern 54a on the 54th page of the reticle of 
this example. At the point which comprises the slits 80-84 prolonged in a lengthwise 
direction (y direction), and the slits 85-89 prolonged in a transverse direction (x direction), 
although the pattern on the reticle 54 shown in the figure is the same as the pattern of 
drawing 21 , In this example, it differs in that the phase shift member is provided to the extent 
that the phase of the light penetrated into the portions 80, 82, 84, 85, 87, and 89 to which 
the slash is given is changed 180 degrees to the light which penetrates the portions 81, 83, 
86, and 88 to the slit in a figure. 

[0116]59a and 59b are entering in a slit only the polarization light which polarized to the 
longitudinal direction of the slit among the light, when the light or unpolarized light light which 
is a polarizing member and polarized to the circle or the ellipse at the reticle 54 enters. As 
the aperture 8, what was shown in drawing 13 like the case of working example 2 is used. 
[0117]Atthis example, by the above composition, even when improvement in resolution is 
aimed at with a phase shift method and the pattern of the direction in every direction is on 
the reticle 54, image formation is carried out on the semiconductor wafer 6 by polarization 
light suitable for each pattern. 

[01 1 8]Although it has a slit prolonged in a 2-way in every direction as a pattern on the 
reticle 54 and being explained here, it is applicable similarly to a pattern with the slit 
prolonged in the other direction. 

[01 1 9]Although shown here taking the case of the case where the pattern on reticle is 
formed in the five line & space, it is applicable to line & space patterns other than five 
similarly. The ratio of the width of a line & space is not restricted to 1 to 1, and even when 
the periodicity of a pattern becomes [ and also ] to some extent irregular, it can be applied 
similarly. 

[0120]It is good also considering the laser which emits linear polarized light not using a lamp 
and a polarization device as a light source for exposure. When using the time of using a 
polarization device, and laser, 1/2 wavelength plate is put into an optical path, this is rotated, 
and it may be made to make desired polarization light. 

[0121]Next, working example of the device manufacturing method using the exposure device 
which explained [ above-mentioned ] is described. Drawing 24 shows the flow of manufacture 
of semiconductor devices (semiconductor chips, such as IC and LSI, or a liquid crystal panel, 
CCD, etc.). 

[0122]The circuit design of a semiconductor device is performed at Step 1 (circuit design). 
The mask in which the designed circuit pattern was formed is manufactured at Step 2 (mask 
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manufacture). 

[0123]On the other hand, at Step 3 (wafer manufacture), a wafer is manufactured using 
materials, such as silicon. Step 4 (wafer process) is called a previous process, and forms the 
circuit of working example on a wafer with a lithography technology using the mask and wafer 
which prepared [ above-mentioned ]. 

[01 24]The following step 5 (assembly) is called a post process, is a process semiconductor- 
chipHzed using the wafer created by Step 4, and includes processes, such as an assembly 
process (dicing, bonding) and a packaging process (chip enclosure). At Step 6 (inspection), 
the operation confirming test of the semiconductor device produced at Step 5 f an endurance 
test, etc. are inspected. A semiconductor device is completed through such a process and 
this is shipped (Step 7). 

[0125] Drawing 25 shows the detailed flow of the above-mentioned wafer process. 
[0126]The surface of a wafer is oxidized at Step 1 1 (oxidation). An insulator layer is formed 
in a wafer surface at Step 12 (CVD). At Step 13 (electrode formation), an electrode is 
formed by vacuum evaporation on a wafer. Ion is driven into a wafer at Step 14 (ion 
implantation). A sensitizing agent is applied to a wafer at Step 15 (resist process). At Step 16 
(exposure), with the exposure device which explained [ above-mentioned ], the circuit 
pattern of a mask is baked on a wafer and exposed. The exposed wafer is developed at Step 
17 (development). At Step 18 (etching), portions other than the developed resist image are 
shaved off. The resist which etching could be managed with Step 19 (resist removing), and 
became unnecessary is removed. By carrying out by repeating these steps, a circuit pattern 
is formed on a wafer multiplex. 

[0127]If the manufacturing method of this example is used, the semiconductor device which 
is the degree of high integration for which manufacture was difficult can be manufactured 
conventionally. 
[0128] 

[Effect of the Invention]In this invention, each element is set up as mentioned above. 
Therefore, the method of manufacturing a device using the exposure device and this method 
using the suitable image formation method and this method which were improved to carry out 
image formation of the minute pattern can be attained. 

[0129]In addition, in this invention, when projecting the pattern which has periodicity as 
mentioned above on a predetermined side by a projection optical system, the polarization 
condition of the light flux used for projection is made to correspond to the period directions 
of a pattern, and is set up appropriately. 

Therefore, the suitable image projection method for manufacture of the semiconductor 
device which can be projected by high contrast and an exposure device, and also a 
manufacturing method can be attained, maintaining high resolution. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section schematic diagram of working example 1 when the image 
projection method of this invention is applied to a stepper 
[Drawing 2] The explanatory view of the reticle of drawing 1 



[Drawing 3] The explanatory view showing the situation of the illumination light to the reticle 
of drawing 1 

[Drawing 4] The explanatory view of the aperture of drawing 1 



.Drawing 5]T he explanatory view of the polarization device of drawing 1 



Drawing 6] The explanatory view of other working example of the reticle of drawing 1 



.Drawing 7] Some explanatory views of drawing 6 



'Drawing 8] Some explanatory views of drawing 6 



.Drawing 9] The explanatory view of the reticle concerning working example 2 of this 



invention 

[Drawing 10] The explanatory view of the aperture concerning working example 2 of this 
invention 

"Drawing 1 1] The figure showing the pattern on reticle 



^Drawing 1 2]T he figure showing the section of the pattern on the reticle of drawing 1 1 



.Drawing 1 3] The figure showing the aperture concerning working example 3 of this invention 
.Drawing 1 4j The figure showing the polarization device concerning working example 3 of this 
invention 

[Drawing 15] The figure showing the pattern of drawing 1 1 , and the relation of polarization of 
the illumination light 

[Drawing 16]T he figure showing the pattern of drawing 11 t and the relation of polarization of 
the illumination light 

[Drawing 1 7] The figure showing the pattern on REKUCHIRU concerning working example 3 of 
this invention 

[Drawing 18] The figure showing work of the polarized light converter concerning working 
example 3 of this invention 

[Drawing 19] The figure showing the pattern of drawing 17 , and the relation of polarization of 
the illumination light 

[Drawing 20] The important section schematic diagram of working example 4 when the image 
projection method of this invention is applied to a stepper 
[Drawing 21] Some explanatory views of drawing 1 1 
[Drawing 22] Some explanatory views of drawing 11 

[Drawing 23]T he explanatory view of the reticle concerning working example 5 of this 
invention 

[Drawing 24] The flow chart figure of the manufacturing method of the semiconductor device 
concerning this invention 

[Drawing 25] The flow chart figure of the wafer process in the manufacturing method of the 
semiconductor device concerning this invention 



[Drawing 26 



The explanatory view showing the amplitude distribution on a pupil 



[Drawing 27] The explanatory view for explaining the difference in the polarization direction by 



the angle of a beam of light 
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[Drawing 28] The explanatory view showing the intensity distribution on the image surface 
when the light which polarized in the direction parallel to a slit is used 
[Drawing 29] The explanatory view showing the intensity distribution on the image surface 
when the light which polarized in the direction vertical to a slit is used 

[Drawing 30]A phase shift method when the light which polarized in the direction parallel to a 
slit is used, the explanatory view of the intensity distribution on the image surface by oblique 
incidence Lighting Sub-Division 

[Drawing 31]A phase shift method when the light which polarized in the direction vertical to a 
slit is used, the explanatory view of the intensity distribution on the image surface by oblique 
incidence Lighting Sub-Division 

[Drawing 32] The explanatory view showing the amplitude transmittance of a repeated pattern 

[Drawing 33] The explanatory view showing the amplitude distribution on a pupil 
[Drawing 34] The explanatory view showing the intensity distribution on the image surface 
[Drawing 35] The explanatory view showing the amplitude distribution on the pupil at the time 
of using a phase shift method 

[Drawing 36] The explanatory view showing the amplitude distribution on the pupil at the time 
of using oblique incidence Lighting Sub-Division 
[Description of Notations] 

1 Light source 

2 Optical integrator 

3 Illumination lens 

4 Reticle 

5 Projection lens 

6 Semiconductor wafer 

7 Stage 

8 Aperture 

9 Polarization device 
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[Amendment 1] 

[Document to be Amended]Description 
[Item(s) to be Amended]Title of invention 
[Method of Amendment]Change 
[Proposed Amendment] 

[Title of the Invention]A projection exposure method, a device, and an exposure device 
[Amendment 2] 

[Document to be Amended] Description 
[Item(s) to be Amended]Claims 
[Method of Amendment]Change 
[Proposed Amendment] 
[Claim(s)] 

[Claim 1]Illuminate an illuminated field of specified shape by illumination light, and a pattern 
image on a mask in an illuminated field of said specified shape is exposed to a substrate on a 
stage via a projection optical system, In a projection exposure method which exposes a 
pattern image of an area larger than an illuminated field of said specified shape on said mask 
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on said substrate by scanning said mask and said substrate synchronously relatively to an 
illuminated field of said specified shape, 

A reference mark member which forms two or more marks for Measurement Division towards 
said relative scan on said mask and by which two or more reference marks were formed in a 
mark for Measurement Division of this plurality and an almost conjugate position is arranged 
on said stage, 

Said mask and said substrate are moved synchronizing with the direction of said relative 
scan, and the amount of position gaps of one mark for Measurement Division in two or more 
marks for Measurement Division on said mask and a corresponding reference mark on said 
stage is measured one by one, 

A projection exposure method characterized by asking for correspondence relation between 
a coordinate system on said mask, and a coordinate system on said stage from each amount 
of position gaps of a mark for Measurement Division of said plurality, and two or more of said 
reference marks. 

[Claim 2]Illuminate an illuminated field of specified shape by illumination light, and a pattern 
image on a mask in an illuminated field of said specified shape is exposed to a substrate on a 
stage via a projection optical system, In a projection exposure method which exposes a 
pattern image of an area larger than an illuminated field of said specified shape on said mask 
on said substrate by scanning said mask and said substrate synchronously relatively to an 
illuminated field of said specified shape, 

An alignment system of an off-axis method for detecting a position of a mark for positioning 
on said substrate near said projection optical system is arranged, Two or more marks for 
Measurement Division are formed towards said relative scan on said mask, The 1st and 2nd 
reference marks arrange a formed reference mark member on said stage at an interval 
corresponding to an interval of a reference point in an exposure field of said projection 
optical system, and a reference point of an alignment system of said off-axis method, 
Where said 2nd reference mark on said reference member is observed by an alignment 
system of said off-axis method, Said mask is moved towards said relative scan, and the 
amount of position gaps of one mark for Measurement Division in two or more marks for 
Measurement Division on said mask and said 1st reference mark on said stage is measured 
one by one, 

From the amount of position gaps of said 2nd reference mark observed by average value of 
each amount of position gaps of a mark for Measurement Division of said plurality, and said 
1st reference mark, and an alignment system of said off-axis method. A projection exposure 
method searching for an interval of a reference point in an exposure field of said projection 
optical system, and a reference point of an alignment system of said off-axis method. 
[Claim 3]On said reference mark member, make it correspond to two or more marks for 
Measurement Division on said mask, and form two or more said 1st reference mark, and. Two 
or more said 2nd reference mark is formed from the 1st reference mark of this plurality at an 
interval corresponding to an interval of a reference point in an exposure field of said 
projection optical system, and a reference point of an alignment system of said off-axis 
method, respectively, 

Said mask and said stage are moved synchronizing with the direction of said relative scan, 
The amount of position gaps of one mark for Measurement Division in two or more marks for 
Measurement Division on said mask and said 1st corresponding reference mark on said stage 
is measured one by one, and a reference mark to which it corresponds of said two or more 
2nd reference marks by an alignment system of said off-axis method is observed, 
From average value of the amount of position gaps of two or more of said 2nd reference 
marks observed by average value of each amount of position gaps of a mark for 
Measurement Division of said plurality, and two or more of said 1st reference marks, and an 
alignment system of said off-axis method. A method of searching for an interval of a 
reference point in an exposure field of said projection optical system, and a reference point 
of an alignment system of said off-axis method according to claim 2. 

[Claim 4]Illuminate an illuminated field of specified shape by illumination light, and a pattern 
image on a mask in an illuminated field of said specified shape is exposed to a substrate on a 
stage via a projection optical system, In a projection exposure method which exposes a 
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pattern image of an area larger than an illuminated field of said specified shape on said mask 
on said substrate by scanning said mask and said substrate synchronously relatively to an 
illuminated field of said specified shape, 

A reference mark member which forms two or more marks for Measurement Division towards 
said relative scan on said mask and by which two or more reference marks were formed in a 
mark for Measurement Division of this plurality and an almost conjugate position is arranged 
on said stage. 

Said mask and said substrate are moved synchronizing with the direction of said relative 
scan, The amount of position gaps of one mark for Measurement Division in two or more 
marks for Measurement Division on said mask and a corresponding reference mark on said 
stage is measured one by one, The 1st process of calculating each amount of position gaps 
of said mark for Measurement Division, and said reference mark; The amount of position gaps 
of one mark for Measurement Division predetermined [ of two or more marks for 
Measurement Division on said mask ] and a corresponding reference mark on said stage is 
measured only once, The 2nd process of calculating the amount of position gaps of said mark 
for Measurement Division, and said reference mark; One of said 1st process and said 2nd 
process is chosen, A projection exposure method having the 3rd process of asking for 
correspondence relation between a coordinate system on said mask, and a coordinate 
system on said stage based on each amount of position gaps of said mark for Measurement 
Division called for at a selected process, and said reference mark, and;. 
[Claim 5]Illuminate an illuminated field of specified shape by illumination light, and a pattern 
image on a mask in an illuminated field of said specified shape is exposed to a substrate on a 
stage via a projection optical system, In a projection exposure method which exposes a 
pattern image of an area larger than an illuminated field of said specified shape on said mask 
on said substrate by scanning said mask and said substrate synchronously relatively to an 
illuminated field of said specified shape, 

An alignment system of an off-axis method for detecting a position of a mark for positioning 
on said substrate near said projection optical system is arranged, 

Two or more marks for Measurement Division are formed towards said relative scan on said 
mask, A reference mark member by which two or more reference marks were formed in a 
mark for Measurement Division of this plurality and an almost conjugate position is arranged 
on said stage, A reference mark of this plurality consists of the 1st and 2nd reference marks 
arranged at an interval corresponding to an interval of a reference point of said projection 
optical system, and a reference point of an alignment system of said off-axis method, 
A projection exposure method comprising: 

Wh ere said 2nd reference mark on said reference mark member is observed by an alignment 
system of said off-axis method, Said mask is moved towards said relative scan, The 1st 
process of measuring the amount of position gaps of one mark for Measurement Division in 
two or more marks for Measurement Division on said mask, and said 1st reference mark one 
by one; where said 2nd reference mark on said reference mark member is observed by an 
alignment system of said off^axis method, The 2nd process of measuring the amount of 
position gaps of one mark for Measurement Division predetermined [ of two or more marks 
for Measurement Division on said mask ], and said 1st reference mark;. It is a measuring 
result in the 3rd process of choosing one of said 1st process and said 2nd process, and a 
process selected, at the; this 3rd process. It is the correspondence relation between a 
coordinate system on said mask, and a coordinate system on said stage from each amount of 
position gaps of said mark for Measurement Division, and said reference mark, and the 
amount of position gaps of said 2nd reference mark observed by an alignment system of said 
off-axis method. 

The 4th process of searching for an interval of a reference point in an exposure field of said 
projection optical system, and a reference point of an alignment system of said off-axis 
method.; 

[Claim 6]llluminate an illuminated field of specified shape by illumination light, and a pattern 
image on a mask in an illuminated field of said specified shape is exposed to a substrate on a 
stage via a projection optical system, In a projection exposure method which exposes a 
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pattern image of an area larger than an illuminated field of said specified shape on said mask 
on said substrate by scanning said mask and said substrate synchronously relatively to an 
illuminated field of said specified shape, 

An alignment system of an off-axis method for detecting a position of a mark for positioning 
on said substrate near said projection optical system is arranged, 

Two or more marks for Measurement Division are formed towards said relative scan on said 
mask, A reference mark member by which two or more reference marks were formed in a 
mark for Measurement Division of this plurality and an almost conjugate position is arranged 
on said stage, A reference mark of this plurality consists of the 1st and 2nd reference marks 
formed at an interval corresponding to an interval of a reference point of said projection 
optical system, and a reference point of an alignment system of said off-axis method, 
Whenever it carries out specified number exchange of said substrate, 

Where said 2nd reference mark on said reference mark member is observed by an alignment 
system of said off-axis method, The amount of position gaps of one mark for Measurement 
Division predetermined [ of two or more marks for Measurement Division on said mask ] and 
said 1st corresponding reference mark is measured, From the measured this amount of 
position gaps, and the amount of position gaps of said 2nd reference mark observed by an 
alignment system of said off-axis method, correspondence relation between a coordinate 
system on said mask, and a coordinate system on said stage, A projection exposure method 
searching for an interval of a reference point in an exposure field of said projection optical 
system, and a reference point of an alignment system of said off-axis method. 
[Claim 7] In a projection exposure method which carries out scanning exposure of said 
substrate using a pattern of said mask by moving synchronously each of a mask in which a 
pattern was formed, and a substrate as an exposure object, 

In advance of said scanning exposure, the 1st stage holding said mask, and this 1st stage by 
holding said substrate independently, moving at least one side with the 2nd movable stage to 
a predetermined scanning direction, and moving said 1st stage and said 2nd stage relatively, 
A projection exposure method searching for information for carrying out scanning exposure 
of said substrate. 

[Claim 8] A scanning direction of said 1st stage is prescribed by the 1st interferometer 
systems that measure position information on said 1st stage, 

A method according to claim 7, wherein a scanning direction of said 2nd stage is specified 
with the 2nd interferometer systems that measure position information on said 2nd stage. 
[Claim 9] A method of moving each of said 1st stage and said 2nd stage to a mutually 
different scanning direction in said relative movement according to claim 7 or 8. 
[Claim 10] A method according to claim 9, wherein said relative movement is performed like 
the time of scanning exposure of said substrate. 

[Claim 1 1] A method according to claim 10, wherein said relative target synchronizes and 
moves said 1st stage and said 2nd stage in movement. 

[Claim 12] A method according to claim 7 or 8, wherein said relative movement includes 
movement of only said 1st stage. 

[Claim 13] A method of detecting a mark on said 1st stage and searching for information for 
carrying out scanning exposure of said substrate, while moving said 1st stage and said 2nd 
stage relatively according to any one of claims 7 to 12. 

[Claim 14] A method according to claim 13, wherein two or more marks left to said scanning 
direction are arranged on said 1st stage. 

[Claim 15] A method according to claim 13 or 14, wherein a mark on said 1st stage is 
detected with a mark on said 2nd stage. 

[Claim 16] A method according to claim 15, wherein two or more marks left to said scanning 
direction are arranged on said 2nd stage. 

[Claim 17] A method according to any one of claims 7 to 16, wherein information for carrying 
out scanning exposure of said substrate includes information for carrying out the 
synchronized drive of said mask and said substrate by position relations. 
[Claim 18] A method according to any one of claims 7 to 17, wherein information for carrying 
out scanning exposure of said substrate is information about a correspondence relation with 
the 2nd coordinate system for controlling the 1st coordinate system for controlling 
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movement of said 1st stage, and movement of said 2nd stage. 

[Claim 19] In a projection exposure method which carries out scanning exposure of the 
substrate using a pattern of said mask by moving synchronously a mask in which a pattern 
was formed, and a substrate as an exposure object, 

A projection exposure method detecting two or more marks left and formed in a 
predetermined scanning direction at a reference member on the 1st stage holding either said 
mask or said substrates in advance of said scanning exposure, respectively. 
[Claim 203A method of moving said 1st stage to said scanning direction, in order to detect 
said two or more marks according to claim 1 9. 

[Claim 21] In a projection exposure method which carries out scanning exposure of said 
substrate using a pattern of said mask by moving synchronously a mask in which a pattern 
was formed, and a substrate as an exposure object, 

A projection exposure method detecting a mark formed in a reference member on said 1st 
stage while moving the 1st stage holding either said mask or said substrates to a 
predetermined scanning direction in advance of said scanning exposure. 
[Claim 22] Claim 19, wherein said scanning direction is specified with the 1st interferometer 
systems that measure position information on said 1st stage, 20, or a method given in 21. 
[Claim 23] Claim 19, wherein a mark on said reference member is detected with a mark on the 
2nd stage holding another side of said mask and said substrates, 20, or a method given in 21. 
[Claim 24]A method of asking for a correspondence relation with the 2nd coordinate system 
for controlling the 1st coordinate system for controlling movement of said 1st stage, and 
movement of said 2nd stage using a detection result of a mark on said reference member 
according to any one of claims 1 9 to 23. 

[Claim 25]A method according to claim 24, wherein said 1st coordinate system is prescribed 
by the 1st interferometer systems that measure position information on said 1st stage and 
said 2nd coordinate system is specified with the 2nd interferometer systems that measure 
position information on said 2nd stage. 

[Claim 26] In a projection exposure method which carries out scanning exposure of said 
substrate by moving synchronously each of a mask in which a pattern was formed, and a 
substrate as an exposure object, 

In advance of said scanning exposure, two or more marks left to a predetermined scanning 
direction on the 1st stage holding either said mask or said substrate are detected, 
respectively, A projection exposure method asking for a correspondence relation with the 
2nd coordinate system for controlling movement of the 2nd stage holding the 1st coordinate 
system for controlling movement of said 1st stage, and another side of said mask and said 
substrate. 

[Claim 27] Said 1st coordinate system is prescribed by the 1st interferometer systems for 
measuring position information on said 1st stage, 

A method according to claim 26, wherein said 2nd coordinate system is specified with the 
2nd interferometer systems for measuring position information on said 2nd stage. 
[Claim 28] A method according to claim 26 or 27, wherein a mark on said 1st stage is 
detected with a mark on said 2nd stage. 

[Claim 29] A method according to claim 28, wherein two or more marks left to said scanning 
direction are arranged on said 2nd stage. 

[Claim 30] A method according to claim 28 characterized by moving said 1st stage to said 
predetermined scanning direction in order to detect said two or more marks. 
[Claim 31] A method of moving said 2nd stage to a different scanning direction from said 1st 
stage in parallel to movement of said 1st stage, in order to detect a mark on said 1st stage, 
and a mark on said 2nd stage according to claim 30. 

[Claim 32] In a projection exposure method which exposes a substrate held at the 2nd stage 
using a pattern of a mask held at the 1 st stage, 

A projection exposure method choosing either of the 2nd mode in which a small number of 
marks on said 1st stage are detected from the number of marks detected in the 1st mode in 
which two or more marks on said 1st stage are detected, and this 1st mode. 
[Claim 33] A method according to claim 32, wherein said 2nd mode detects a part of two or 
more marks detected in said 1st mode. 
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[Claim 34] A method according to claim 32 or 33, wherein a mark on said 1st stage is 
detected with a mark on said 2nd stage. 

[Claim 35]A method of detecting a correspondence relation with the 2nd coordinate system 
for controlling the 1st coordinate system for controlling movement for said 1st stage by 
detecting a mark on said 1st stage, and a mark on said 2nd stage, and movement of said 2nd 
stage according to claim 34. 

[Claim 36]A method of scanning [ be / it / under / exposure / of said substrate / 

synchronization ] said 1st stage and said 2nd stage according to claim 35. 

[Claim 37] A method according to claim 36, wherein two or more marks left to a scanning 

direction specified by said 1st coordinate system are formed on said 1st stage. 

[Claim 38] A method of asking for parallelism of a scanning direction specified by said 1st 

coordinate system by detecting two or more marks on said 1st stage in said 1st mode, and a 

scanning direction specified by said 2nd coordinate system according to claim 37. 

[Claim 39] A method of asking for a correspondence relation with scaling of a scanning 

direction specified by scaling and said 2nd coordinate system of a scanning direction 

specified by said 1st coordinate system by detecting two or more marks on said 1st stage in 

said 1st mode according to claim 37. 

[Claim 40] A method according to any one of claims 32 to 39 characterized by attaining 
selection in said 2nd mode after performing said 1st mode. 

[Claim 41] A method of searching for a drawing error of said mask in said 1 st mode, and 
applying this drawing error to said 2nd mode according to claim 40. 

[Claim 42] In a projection aligner which carries out scanning exposure of said substrate using 
a pattern of said mask by moving synchronously each of a mask in which a pattern was 
formed, and a substrate as an exposure object, 

The 1st stage that holds either said mask or said substrates, and moves, 

The 2nd stage that holds another side of said mask and said substrates, and moves, 

A control system which searches for information for carrying out scanning exposure of said 

substrate by moving at least one side of said 1st stage and said 2nd stage to a 

predetermined scanning direction, and carrying out relative displacement of said 1st stage 

and said 2nd stage in advance of said scanning exposure, 

A projection aligner characterized for preparation ****** by things. 

[Claim 43] A projection system which projects an image of a pattern of said mask on said 
substrate, 

It has further a mark detection system which detects a mark on said 1st stage, and a mark 
on said 2nd stage via said projection system, 

While said control system carries out relative displacement of said 1st stage and said 2nd 
stage, The device according to claim 42 said mark detection system's detecting a mark on 
said 1st stage, and a mark on said 2nd stage, and searching for information for carrying out 
scanning exposure of said substrate. 

[Claim 44]A part from said mark detection system, it has further an alignment system for 
detecting alignment information of said substrate, 

On a stage holding said substrate, a mark detected by said mark detection system and a 
mark detected by said alignment system are arranged, 

While said control system carries out relative displacement of said 1st stage and said 2nd 
stage, The device according to claim 43 performing detection by said mark detection system 
and said alignment system, and searching for physical relationship of a projection standard 
point of said projection system, and a detection reference point of said alignment system as 
information for carrying out scanning exposure of said substrate based on the detection 
result 

[Claim 45] The device according to claim 44 being separated from a projection standard point 
of said projection system, and a detection reference point of said alignment system to said 
scanning direction. 

[Claim 46] In a projection aligner which carries out scanning exposure of said substrate using 
a pattern of said mask by moving synchronously a mask in which a pattern was formed, and a 
substrate as an exposure object, 

A reference member by which two or more reference marks were left and formed in a 
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predetermined scanning direction, 

A mark detection system for detecting said reference mark, 
A projection aligner characterized by preparation 

[Claim 47]T he device according to claim 46 having a transportation device which moves said 
reference member to said scanning direction in order to detect said two or more reference 
marks by said mark detection system, respectively. 

[Claim 48] In a projection aligner which carries out scanning exposure of said substrate using 
a pattern of said mask by moving synchronously a mask in which a pattern was formed, and a 
substrate as an exposure object, 

A reference member in which a reference mark was formed, 
A mark detection system for detecting said reference mark, 

A transportation device which moves said reference member to a predetermined scanning 
direction in order to detect said reference mark by said mark detection system, 
A projection aligner characterized by preparation 

[Claim 49] Claim 46, wherein said reference member is provided on a stage holding either said 
mask or said substrates, 47, or a device given in 48. 

[Claim 50] In a projection aligner which carries out scanning exposure of said substrate by 
moving each of a mask and a substrate synchronously, 

A projection system which projects an image of a pattern of said mask on said substrate, 
It has the detection position which separated towards a synchronized drive of said substrate 
to an optic axis of this projection system, 

An alignment system which detects alignment information of said substrate, 

A measurement means which measures physical relationship of a projection standard point of 

said projection system, and a detection reference point of said alignment system, 

A projection aligner characterized by preparation ******. 

[Claim 51 ] A reference member by which said measurement means has been arranged on a 
stage holding said substrate, 

The device according to claim 50 having a mark detection system which detects a mark 
formed in said reference member via said projection system. 

[Claim 52] Information acquired when said measurement means detects a mark on said 
reference member via said projection system according to said mark detection system, The 
device according to claim 51 characterized by measuring physical relationship of a projection 
standard point of said projection system, and a detection reference point of said alignment 
system based on information acquired by detecting a mark on said reference member 
according to said alignment system. 

[Claim 53] In a projection aligner which carries out scanning exposure of said substrate by 
carrying out the synchronized drive of a mask in which a pattern was formed, and the 
substrate as an exposure object, 

The 1st stage holding one object of said mask and said substrate, 

The 2nd stage holding an object of another side of said mask and said substrate, 

A mark detection system which detects two or more marks on said 1st stage that separated 

towards said synchronized drive and has been arranged in order to ask for a correspondence 

relation with the 2nd coordinate system for controlling the 1 st coordinate system for 

controlling movement of said 1st stage, and movement of said 2nd stage in advance of 

scanning exposure of said substrate, 

A projection aligner characterized by preparation ******. 

[Claim 54] In a projection aligner which carries out scanning exposure of said substrate by 
carrying out the synchronized drive of a mask in which a pattern was formed, and the 
substrate as an exposure object, 

The 1st stage holding one object of said mask and said substrate, 

The 2nd stage holding an object of another side of said mask and said substrate, 

A projection system which projects an image of a pattern of said mask on said substrate, 

A mark detection system which detects two or more marks on said 1 st stage that separated 

towards said synchronized drive and has been arranged, respectively, 

An alignment system which is established apart from said mark detection system, and 

detects alignment information of said substrate, 
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While said mark detection system detects a mark on said 1st stage, and a mark on said 2nd 
stage, A control system which detects a mark on a stage which holds said substrate 
according to said alignment system, and measures physical relationship of a projection 
standard point of said projection system, and a detection reference point of said alignment 
system based on each detection result, 
A projection aligner characterized by preparation 

[Claim 55] In an exposure device which exposes a substrate using a pattern of a mask, 
The 1st stage holding said mask, 

A mark detection system which can detect a mark on said 1st stage, 

A control system which chooses whether the 2nd mode in which a small number of marks on 
said 1st stage are detected is performed from the number of marks detected by whether the 
1st mode in which said mark detection system detects two or more marks on said 1st stage 
is performed, and said mark detection system in said 1st mode, 
An exposure device characterized by preparation ******. 

[Claim 56]T he device according to claim 55 whenever said control system carries out 
exposing treatment of the substrate of a predetermined number, wherein it chooses said 2nd 
mode. 

[Amendment 3] 

[Document to be Amended]Description 
[Item(s) to be Amended]0001 
[Method of Amendment]Change 
[Proposed Amendment] 
[0001] 

[Industrial Application]This invention relates, for example to the projection exposure method 
and device of a slit scan exposure system. 
[Amendment 4] 

[Document to be Amended]Description 
[Item(s) to be Amended]0014 
[Method of Amendment]Change 
[Proposed Amendment] 

[0014]In view of this point, in the projection exposure art of a slit scan exposure system, this 
invention reduces the influence of the drawing error of the pattern on reticle (mask), and an 
object of this invention is to enable it t o perform correctly matching with a Reticulum mark 
system (mask coordinate system) and a wafer-coordinates system (substrate coordinate 
system). As for the exact halfbeak of the matching, depending on a process, quick nature 
may be thought as important about this. Then, an object of this invention is to enable it to 
perform matching with a Reticulum mark system (mask coordinate system) and a wafer- 
coordinates system (substrate coordinate system) by a high throughput. 
[Amendment 5] 

[Document to be Amended]Description 
[Item(s) to be Amended]001 5 
[Method of Amendment]Change 
[Proposed Amendment] 

[0015]In the projection exposure art of a slit scan exposure system this invention, The 
influence of the drawing error of the pattern on reticle (mask) is reduced, and it aims also at 
enabling it t o measure the amount of baselines which is an interval of the reference point of 
the exposure field of a projection optical system, and the reference point of the alignment 
system of an off-axis method with high precision. 
[Amendment 6] 

[Document to be Amended]Description 
[Item(s) to be Amended]0016 
[Method of Amendment] Change 
[Proposed Amendment] 

[0016]Also as for an exact halfbeak, whenever it exchanges the wafer of a specified number, 
for example, when performing base line measurement, quick nature may be thought as 
important and it is desirable to perform matching with a Reticulum mark system (mask 
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coordinate system) and a wafer-coordinates system (substrate coordinate system) 
simultaneously. Then, an object of this invention when measuring the amount of baselines for 
every predetermined wafer turnover rate is to enable it to perform matching with a Reticulum 
mark system (mask coordinate system) and a wafer-coordinates system (substrate 
coordinate system), and its base line measurement by a high throughput. 
[Amendment 7] 

[Document to be Amended]Description 
[Item(s) to be Amended]0023 
[Method of Amendment]Change 
[Proposed Amendment] 

[0023]In the premise part as an above-mentioned invention with the 6th same projection 
exposure method of this invention, The alignment system (34) of the off-axis method for 
detecting the position of the mark for positioning on a substrate (5) near the projection 
optical system (8) is arranged, Two or more marks for Measurement Division (29A, 29B t — ) 
are formed towards the relative scan on a mask (12), The reference mark member (6) by 
which two or more reference marks were formed in the mark for Measurement Division of 
these plurality and the almost conjugate position is arranged on a stage (4), Whenever the 
reference mark of these plurality consists of the 1st (A [ 35 ],B [ 35 ], — ) and 2nd (A 
[ 37 ],B [ 37 ] F — ) reference marks formed at the interval corresponding to the interval of 
the reference point of the projection optical system, and the reference point of the alignment 
system of the off-axis method and it carries out specified number exchange of the substrate 
(5), Where the 2nd reference mark (37A) on a reference mark member (6) is observed by the 
alignment system of the off-axis method, The amount of position gaps which measured the 
amount of position gaps of one mark for Measurement Division (29A) predetermined [ of two 
or more marks for Measurement Division on a mask (12) ], and the 1st corresponding 
reference mark (35A), and was measured in this way, From the amount of position gaps of 
the 2nd reference mark (37A) observed by the alignment system of the off-axis method, and 
the correspondence relation between the coordinate system on the mask, and the coordinate 
system on the stage, The interval (the amount of baselines) of the reference point in the 
exposure field of the projection optical system and the reference point of the alignment 
system of the off-axis method is searched for. The 7th projection exposure method of this 
invention next, by moving synchronously each of the mask in which the pattern was formed, 
and the substrate as an exposure object, In the projection exposure method which carries 
out scanning exposure of the substrate using the pattern of the mask, In advance of the 
scanning exposure, the 1st stage holding the mask, and this 1st stage by holding the 
substrate independently, moving at least one side with the 2nd movable stage to a 
predetermined scanning direction, and moving the 1st stage and its 2nd stage relatively, The 
information for carrying out scanning exposure of the substrate is searched for . The 8th 
projection exposure method of this invention by moving synchronously the mask in which the 
pattern was formed, and the substrate as an exposure object, In the projection exposure 
method which carries out scanning exposure of the substrate using the pattern of the mask, 
two or more marks left and formed in the predetermined scanning direction at the reference 
member on the 1st stage holding either the mask or its substrate are detected in advance of 
the scanning exposure, respectively . The 9th projection exposure method of this invention by 
moving synchronously the mask in which the pattern was formed, and the substrate as an 
exposure object. While moving the 1st stage holding either the mask or its substrate to a 
predetermined scanning direction in advance of the scanning exposure in the projection 
exposure method which carries out scanning exposure of the substrate using the pattern of 
the mask, The mark formed in the reference member on the 1st stage is detected. The 10th 
projection exposure method of this invention by moving synchronously each of the mask in 
which the pattern was formed, and the substrate as an exposure object, In the projection 
exposure method which carries out scanning exposure of the substrate, two or more marks 
left to the predetermined scanning direction on the 1st stage holding either the mask or its 
substrate are detected in advance of the scanning exposure, respectively, It asks for a 
correspondence relation with the 2nd coordinate system for controlling movement of the 2nd 
stage holding the 1 st coordinate system and another side of the mask and a substrate for 
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controlling movement of the 1st stage. In the projection exposure method with which the 
11th projection exposure method of this invention exposes the substrate held at the 2nd 
stage using the pattern of the mask held at the 1st stage, Either of the 2nd mode in which a 
small number of marks on the 1st stage are detected is chosen from the number of the 
marks detected in the 1st mode in which two or more marks on the 1st stage are detected, 
and this 1st mode. The 1st projection aligner of this invention next, by moving synchronously 
each of the mask in which the pattern was formed, and the substrate as an exposure object, 
In the projection aligner which carries out scanning exposure of the substrate using the 
pattern of the mask, The 1st stage that holds either the mask or its substrate, and moves , 
The 2nd stage that holds another side of the mask and its substrate, and moves, It has a 
control system which searches for the information for carrying out scanning exposure of the 
substrate by moving at least one side of the 1st stage and its 2nd stage to a predetermined 
scanning direction, and carrying out relative displacement of the 1st stage and its 2nd stage 
in advance of the scanning exposure. The 2nd projection aligner of this invention by moving 
synchronously the mask in which the pattern was formed, and the substrate as an exposure 
object, In the projection aligner which carries out scanning exposure of the substrate using 
the pattern of the mask, it has the reference member by which two or more reference marks 
were left and formed in the predetermined scanning direction, and a mark detection system 
for detecting the reference mark. The 3rd projection aligner of this invention by moving 
synchronously the mask in which the pattern was formed, and the substrate as an exposure 
object In the projection aligner which carries out scanning exposure of the substrate using 
the pattern of the mask, In order to detect the reference mark by the reference member in 
which the reference mark was formed, mark detection system, and mark detection system 
for detecting the reference mark, it has a transportation device which moves the reference 
member to a predetermined scanning direction. When the 4th projection aligner of this 
invention synchronizes and moves each of a mask and a substrate, The projection system 
which projects the image of the pattern of the mask on the substrate in the projection 
aligner which carries out scanning exposure of the substrate, It has the detection position 
which separated towards the synchronized drive of the substrate to the optic axis of this 
projection system, and has an alignment system which detects the alignment information of 
the substrate, and a measurement means which measures the physical relationship of the 
projection standard point and the detection reference point of an alignment system of the 
projection system. When the 5th projection aligner of this invention carries out the 
synchronized drive of the mask in which the pattern was formed, and the substrate as an 
exposure object, The 1st stage that holds one object of the mask and its substrate in the 
projection aligner which carries out scanning exposure of the substrate, The 2nd stage 
holding the object of another side of the mask and its substrate and the scanning exposure 
of the substrate are preceded. In order to ask for a correspondence relation with the 2nd 
coordinate system for controlling the 1st coordinate system and movement of the 2nd stage 
for controlling movement of the 1st stage, it has a mark detection system which detects two 
or more marks on the 1st stage that separated towards the synchronized drive and has been 
arranged. When the 6th projection aligner of this invention carries out the synchronized drive 
of the mask in which the pattern was formed, and the substrate as an exposure object, The 
1st stage that holds one object of the mask and its substrate in the projection aligner which 
carries out scanning exposure of the substrate, The 2nd stage holding the object of another 
side of the mask and its substrate, and the projection system which projects the image of 
the pattern of the mask on the substrate , The mark detection system which detects two or 
more marks on the 1st stage that separated towards the synchronized drive and has been 
arranged, respectively, While the alignment system which is established apart from the mark 
detection system, and detects the alignment information of the substrate, and its mark 
detection system detect the mark on the 1st stage, and the mark on the 2nd stage, The 
mark on the stage which holds the substrate according to the alignment system is detected, 
and it has a control system which measures the physical relationship of the projection 
standard point and the detection reference point of an alignment system of the projection 
system based on each detection result. In the exposure device with which the exposure 
device of this invention exposes a substrate using the pattern of a mask. The 1st stage 
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holding the mask, and the mark detection system which can detect the mark on the 1st 
stage, . [ whether the 1st mode in which the mark detection system detects two or more 



marks on the 1st stage is performed, and ] It has a control system which chooses whether 



the 2nd mode in which a small number of marks on the 1st stage are detected is performed 
from the number of the marks detected by the mark detection system in the 1st mode. 
[Amendment 8] 

[Document to be Amended] Description 
[Item(s) to be Amended]0029 
[Method of Amendment] Change 
[Proposed Amendment] 
[0029] 

[Example] Hereafter, with reference to Drawings, it explains per 1st working example of this 
invention . This example applies this invention, when exposing the pattern of reticle on a 
wafer with the projection aligner of a slit scan exposure system. The illuminated field of the 
rectangle by exposing light EL from the illuminationHight study system by which drawing 1 
showed the projection aligner of this example, and figures omitted abbreviated was carried 
out in this drawing 1. The pattern on the reticle 12 is illuminated by (it is hereafter called "a 
slit shape illuminated field"), and projection exposure of the image of the pattern is carried 
out on the wafer 5 via the projection optical system 8. In this case, synchronizing with the 
reticle 12 being scanned with the constant speed V forward to the space of drawing 1 to the 
slit shape illuminated field of exposing light EL, the wafer 5 is scanned backward to the space 
of drawing 1 by constant speed V/M (1/M is the reducing magnification of the projection 
optical system 8). 
[Amendment 9] 

[Document to be Amended] Description 
[Item(s) to be Amended]01 22 
[Method of AmendmentjChange 
[Proposed Amendment] 

[01 22] Although the technique of above-mentioned working example is explained about the 
base line measurement at the time of alignment of an off-axis method, it can expect the 
same effect by application of this invention also in the TTL (through the lens) method using 
the inside of the field of a projection optical'system. Thus, this invention is not limited to 
above-mentioned working example, but can take various composition in the range which does 
not deviate from the gist of this invention. According to the above-mentioned projection 
exposure method, according to the called-for position gap, in each position of two or more 
marks for Measurement Division on a mask final, for example by the least squares 
approximation etc. By asking for the parameter (offset of magnification, scaling of a scanning 
direction, rotation, the parallelism of a scanning direction, the direction of X, and the 
direction of Y) which matches a mask coordinate system and a substrate coordinate system, 
the influence of the drawing error of the mark for Measurement Division on a mask can be 
suppressed small. According to the above-mentioned projection aligner, by equalizing the 
measuring result about two or more marks for Measurement Division by the side of a mask, 
the drawing error of the mark for Measurement Division of a mask is made small, and the 
amount of baselines which is an interval of the reference point of a projection optical system 
and the reference point of an alignment system can be measured correctly. According to the 
above-mentioned projection aligner, on a reference mark member, make it correspond to two 
or more marks for Measurement Division on a mask, and form two or more the 1st reference 
mark, and. Since two or more the 2nd reference mark is formed from the 1st reference mark 
of these plurality at the interval corresponding to the interval of the reference point in the 
exposure field of a projection optical system, and the reference point of the alignment 
system of an off-axis method, respectively, Since equalization is performed also the 
reference mark side, the amount of baselines is measured more correctly. According to the 
above-mentioned projection exposure method, it can ask for the correspondence relation 
between the coordinate system on a mask, and the coordinate system on a stage by a high 
throughput by choosing the simple measurement step by quick mode if needed. According to 
the above-mentioned projection exposure method, the correspondence relations and the 
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amount of baselines of the coordinate system on a mask and the coordinate system on a 
stage can be calculated by a high throughput by choosing the simple measurement step by 
quick mode if needed. Since according to the above-mentioned projection exposure method 
the simple measurement step by quick mode is performed whenever it exposes to the 
substrate of a specified number. When exposing by a scanning method continuously to many 
substrates, the correspondence relations and the amount of baselines of the coordinate 
system on a mask and the coordinate system on a stage can be calculated by a high 
throughput. 
[Amendment 1 0] 

[Document to be Amended]Description 
[Item(s) to be Amended]0123 
[Method of Amendment]Change 
[Proposed Amendment] 
[0123] 

[Effect of the Invention] According to this invention, the influence of the drawing error of the 
mark for Measurement Division on a mask can be suppressed small. 
[Amendment 1 1] 

[Document to be Amended]Description 
[Item(s) to be Amended]0124 
[Method of Amendment]Change 
[Proposed Amendment] 

[01 24] According to this invention, the amount of baselines which is an interval of the 
reference point of a projection optical system and the reference point of an alignment 
system is correctly measurable. 
[Amendment 12] 

[Document to be Amended]Description 
[Item(s) to be Amended]0125 
[Method of Amendment]Change 
[Proposed Amendment] 

[0125]According to this invention, it can ask for the correspondence relation between the 
coordinate system on a mask, and the coordinate system on a stage by a high throughput. 
[Amendment 13] 

[Document to be Amended]Description 
[Item(s) to be Amended]0126 
[Method of Amendment]Change 
[Proposed Amendment] 

[0126]According to this invention, the amount of baselines can be calculated by a high 

throughput. 

[Amendment 14] 

[Document to be Amended]Description 
[Item(s) to be Amended]Drawing 1 
[Method of Amendment]Change 
[Proposed Amendment] 

[Drawing 1]It is a lineblock diagram showing the projection aligner of one working example of 
this invention. 

[Translation done.] 
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MIB^ * - t 5 C 4: £#E 4: * 5 . 

[00 2 0] (1 -2) *%m<D% 2 <DBm&, 54V 

-y©S¥73(^t^L/cM7 1 de-ATBUBE^^->^ 
ISffHi- L 46 5 i: «NMK £ t % . 

[0 0 2 1] (1 -3) #&I8©£ 3 ©fBffitt, v-T> 

/ ^ - >©S¥73 ft K(H)tt L feOBt If - A «fc 0 ME' < 
^ - y^BSWf 5 #S 4: SWBBg cfc 0 f!Sm S tilt 

£*mm£t%o 

[0 0 2 2] (1 -4) *%ffl<D?5 4 (DBMH. 54 V 

yt<D*z-yx*mwzmft?%nyt ! &m.fcts^T. msb 
# St =fc o mm z nfctuiB/ < ^ - y *mt& <*-v<d& 

[0 0 2 3] (1-5) #fgf|B©8 5©J&fig»£ % »Dj6 
L fcM^ A T-hGSB^ < ^ - y*m{m L&Z>C£Zft 



(5) 

7 

[0 0 2 4] (1-6) *55WOtl6 0Jgffif4, WlVM 

Ufa ic iaft t fcMTt e- at mi 3/ ^ - yzmm l t v> 

[0 0 2 5] (1-7) *»W©»70»tttt, HOfi 

u feffl^t <j: t> we> < * - ^ * JH 

0^¥S MI <fc 9 mm £ ft fc WE/ < * - > « 

[0 0 2 6] (1-8) #f&(S©lfS 8 ©Jgfiifi, $9il 

at .t 9 asm* ftfcuws/**- y*» 9 s l 

[0 0 2 7] (1-9) *aWfc*l/>T, ffl3te-i»tf 

%^\m : m. cud *mvz> 0 
[0028] *mmias^T. tmytz-h-em 
m z ft itt - y tr- a -eis^-r s a 1 1 a , a 

(H) £JMLfc9, COlSftOAO^IfifffcflBtelS 30 

CUD £f§tf$o 

[0 0 2 9] *»WO»S U^ttt*tt, ±C!5IWJt¥ 
*XttlS»)t^R©ffl3t« (H) 0#ft*£*.*§S<fc3 
SKEftS (HO **03t(*OBDteEHETft*J:-i«i 
fiJc-r^o CO«WiteJ:!3Brao^rifllltefli)tLfcfl»tte- 

[0 0 3 0] *SE08iJ©»$ U^MTCtt, ±EJS93 
^3RXtt*M»fc¥JR4>te l / 2 ifcgffi (M) 
^^i/2&g« CM) ©tt^02ftt*£*.f»*J:5 

(IS) *3S©)t«©Ial»5KI5WE-p#* 40 
[0 0 3 1] X> *aWfcfe^T, SftJbfcffiHftfi/^ 

*-y#j£j££ftT*5 9> cfte><D/^-y©g#£iqi 

tfSWCg&oTl^/cO, £ft6cD^#-y<Diii9igL 

t;g/jNji)e^iR]fcS5s-rs^riqi % fcfljssur-difttr-A 

[0 0 3 2] £<D£ ; ?1i1&®*mftM7 : ?£Z&'t$- 50 
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^«te*h&fc»£Lfca»te« as) 

*->fc*ftXfi*ft6fc:W£Lfciltt*£i;£-&3& 

(si) ^i/z^mm om &'W-y<Dftxmxiz 

[0033] CCD <fc ? ftJgft&IKftfT BBHB#¥ 

[0034] *mm<ott%. L^mmx^mm^^-yif 
mm if - At <fc o ^raiqjfr e s ftfc 9 » ME/ < * - 

Mc{£ffl^7*-#m£ftfc9 U tuf3/^->^a 
oHHWfc 2o©iiSfif-^i«:j;»)l8«^fTt>ftSo 

[0035] ( i - 1 o ) *mmm m^-n'mt 
(i-i o-' o mm&<D&z>/w-y*m'W-y<D 

y*&&yt¥mc <fc 9 m^®±tcSK-r s «t 3 tc t fc c 

[0 0 3 6] (1-1 0-D) fi[JW1t©*S/<^-y* 

ilfiM^O^STPSH^ L, 6ft C 5 miff 3t 

[0 0 3 7] (1-10-a) 6 <D3t*%iHSl 

)S i: «: 5 77 ft tc # L T BStt^t 5 ^ Ir] {HftffiWf 5 

[0 0 3 8] (1 - 1 0--) eDIBitOfeS^^-V* 
M*m^T®&LT^Z<l £*¥fWL£LT^5o 

[0039] (i - 1 o-*) mw&<oh*>*<z—y* 
mwu m'W-yfrt>£.v5®ffiy£z®&ft¥&<Dm 

[00 4 0] (1-10 -'n) EP^^^ 6 co^TH^ 
M*MtR.L-cm>*2-y<D®&*fi-D~C^Z££*ftWL 

[0041] (i-i i) x, *%m<D&ye : mw.£LT 



(6) 



(1-11 o wffl$ifrt><Dyt3iT+is?-i> )im±<Dm 

coo4 2] (i - 1 1 -a) mm^^o^mxy^ 
t)imi:<Dffim®i<D&z>^$-y*mmL, m^z-y 

Vm^Z-y(DfflMtim ! fa.t%z > J]fticttLTV®\S.xt 

[0 0 4 3] * 

A(x,y) =XfF(u(x 1(yi )) exp{ik<ax +>9y)}dad/S 
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[0 0 4 4] Xtl7-\SlffimmXte, fy}fo<D>W-yfr 
fi¥%<DTmWL (NA) <DiBBrt-ei?t/7-Ux^lL 

x, {mt\c&%m%fttt<D>w-ymw$Li*ftz>o 
£W£jX.x%m?zt, mm±.<D& (x, y ) 

nt>&A (x, y) it 

[0 0 4 5] 
[ftl] 



S4«F (U (x, , y, ) ) fi^^-^Ojgfiaia^U 
(x, , y, ) 

-UxflLt^S. {MLiW (a, /?) «Htffi±cD 
«T&»>, F (U (x, , y, ) ) it (a, 0) CD SB 

[0 0 4 6] COStiM^fctfSk— h£$-&(DS 
[0 0 4 7] ±£$^fcS£ffl^fc:>a5U-->3 Vt? 

6 n « *V * COM P»tf * t<ftSt^<oA^<o MJe A 1 

[0 0 4 8] ±^<D-ScOP t gM^{iA^CO<i^gg^ 
L^^-yco^J^rfflV^ 0 

[0049] H26&03 3T*^Lfctt±<D®I^ 

s^^co^9x0^i i ozmmtLtcmm 

®1 1 1 ±tC«Sv-»T^So fiffil 1 2±©j£U 1 OfCfc 
ffil 1 l±©igi|i<DiiS#fc«fcoTft$tK X, ttfil 1 

*m%it%z-xmmm \ 1 i±o««*, a»-rsc 

[0 0 5 0] ccj^e^feti, fgSrfgjijMc-f §/c46£, £ 

1 1 ofc^sntscof+Sfc^^Kscifc^'rSo 

[0 0 5 1] 02 6fcjjVf J;3fcftttl*zffti:U Ififfi 

rtTzMc£iIfttt*x*lu Rt>*ISffitcME*73[pJcoW 



20 [0 0 5 2] ftfcttOBfcfcV^feOtffcDx WA^fc 

[0 0 5 3] f*DjgU<*-:/*#lfiS-f hcog 
#73^yttl^W?:\ JiOiSU^-^xW^lBllC 

*fiaw-rn^M«® 1 1 1 ±-c«:b 2 6 <o9^w 

««Jti§„ BHW^ytt^lft (* U v h fc¥frft;fr 

$fc>3lt3i:&3a 
[0 0 5 4] X V v h TUSf $ tlfeJtO 9 ^ y $473 flfc 

MttMtfSl l i±cotgifB^^co$S^-r§cii:^ 

[0 0 5 5] -73 > ^^xMTJlRl U'J v hlcUlc 

^■r^^tc, #B?^®i 1 1^5.^,1 1 oteifcw-feft* 

W&^ttai 2 0-1 2 4*#iLfc»^, <i^73iqli:^<0 
31ff» ipJttE^-T Si: v>3 )^I120~12 

4 Oflj»t73lSlti*n^ tlEl^ 1 2 5-1 2 9 co^gicOck 
#*S«e®A^*o Mil l OtcfettSTtcOS^JS^^ti^ 

■So 

50 [0 0 5 6] ^CCCO#^.73 ; &J@fflLT>'i5U-v'3 



(7) 



11 

fcO#, + 1#, - 1 &©@W^#*fl!^*IS«T 

^Vpte^ft^ ft0 2 8 , 02 9cD<fc5fC&5 0 
[0 0 5 7] HI 2 8 t±M0^^O{l^[S]^X U y h te¥ 



[0 0 5 8] raSO->a51/->3>CJ;oT, {ftffl*> 

[0059] mm±<D&mwti<Dm%k(Dfr*7jk-? m 



3 0 iCKt&mftmz, 0Kt*lfttfx|ft3j|ft| (X'Jy 
[0 0 6 0] CCT?I4, dft7a fitfX U v h 20 

[006 1] coj^fc, HRW)t©a»ie^lSljWIS»«ptt 

^'>a5l/—>3 y<OW?.f 5fr(c§^fe 0 
[0 0 6 2] ftfcu »«S«rK«)5fc46fJ:ffiffi^7 h 30 

ttO**/<*->lc»UTJBW3ttoa»Wia*ji«»clliiJ 
W« C tic «fc 0 , »if$W±0#«jSEtff#e.tt3. 

[0063] w±*<*«w« < ff-3fc«i«Wtt»cia'r s*> 

[0 0 6 4] &K:*RllB0£^0!lfcOV'»TBW! , rS. 

[0065] 01 &*%w<Dm%%i5 m^mfam?* 

C C D*»«/**;l/JMlt»'vy KlfcDfWxSJgfficD 

fflt/ci:t0HSg^J 1 ©gpWEB&0-£&5o 40 
[0 0 6 6] 0^, 1 «iaiSffzkl8fl'^03t«Tf**o 

JtJS i fretUfcJfett*:/^* *;W^f^u-?- 2 fc 

SB 9 L T RBE U > X 3 cfc "9 Uf- * ;l/ 4 ®±<0/ * 

z-y m$&'W-y) 4a*fflm?%o uf^;wo 

/^-y4 a vmvi fEtitcmt, is.muyX5icxm 

faVx/\ 6±lC/i*-y4 aOmZBl&LT^Zo 

[0 0 6 7] czr>*zf7-jtu\"(y7-'!?is—$—2fr 

zM&Lrcmz, Z(o£x<Dyt$itfm.wuyX3ic$m so 
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[0 0 6 8] bf-*;Mfctt, 6±^\0 

lE^fra fc&0f*i>M0/h£^lElSS^*-y 4 a#!8fr 
ftT t) , Meg u y x 3 fc^ LT >; ;U 4 icXIHt 3 

SB^ft tt±| SUISSE *-y 4 a KJ&UT U**;U 4 £jS 
[0 0 6 9] jg^yX5&l^?;l/4±<D[5]S8A£— 

y4 aon^^^i/N — 6 ±^m^0fg^{cli/jN 

(-HHC1/5XI4 1/10) LT&gLTV3„ ^0 

IS, Uf-*;M kflflj^iA — 6tt, xf-^7§ 

^{fc^X/ v- 6 It 7,7— y 7 \Z £ o Tzk¥?3 GltC 

[0 0 7 0] *HSfiPT«Uf-^;I/4±C|5lK/<^->' 
4 a tLT0 2te^-ry7a[pJtC52r;§XU i y h^5*x 

^ffl^t^i. 0*1 o~i 4#nnt\ ctD^ni 

0~4<DiiH(iji7tg(5J:i3fi)cD, T^ti c <Dffift<Dfr*M 
$iir& 0 X, -^ilH 1 5 ItXV v h«<0HBP l 0~ 1 
4 D M ft (x7afa) egi^feaWHT**), » 

[0 0 7 1] T''tt, ±7^^ 4 te^tLTfp 

ii*7alR]^ SlSv^fc^T? 4 £HPJ3f § c i: 

cfc 0 ^ CD n y h 5 X h * [p] ± $ H± § o 
[0 0 7 2] 03(±02<D/^^— y4 a<D-&mW 1 5 

t»ofe»fiBH-e**. mAMmwmc&K)ytm2 o, 

2 1 ^l>ilt§73fai:LT«, 03te^T«fc9te^^->' 
4 a ^t>MLT^5 Z X¥ffirtT-^(D±^^f4i6 

litT^—l-*- 8 orjflP^0 4 tC^-T£ a ^ifiScLTV^ 
[0 0 7 3] H4JCfeVT*H»a5»2 2 ttflftfiifcfc^ 

<fc5Kiiijt?nT^sjiijtai«-p*s. 

2 3, 2 4t±7 I 6Sj§KB^-CS , 3, ilC0giigc2 3, 2 4^ 
P>cO^V^-y4 aCO^fite^fSo 0*, 2 5« 
RJgBflP2 3, 2 4<Dtf'L^jiS<fc^te?|V^cg2piliT* 

[0 0 7 4] BIl©7/<-f-+-8T?ajR*nfefigW3t 

ti^te, {a^Sfi9teA^-r5o <i^SH9«0 5{;:S 
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cOo^, 0$fc012 6 ^Lfcy#lfc©fifcftfe0#&a 

3 0 H*-£*tt*2 7 fi±fH£0l 2 6te*£r«#fiifc 
§|V\fcS*fMi!j!T*&3o 01 ©Uf-^/M, 7>*— 

4, S^tftlf^bf:!?!! 5, 2 5, 2 7 #43 

[0 0 7 5] «±©<fc 9 «fe D , i^AtJMft© 

flKfcfrlfo*/**— :X4 a©XU>y h^fnlfc^f &y 10 

[0 0 7 6] #fC#5IS£0JfC*5^-t\ b^/U4±©^ 

?->4a^ 0 2©<fcMc l ZrifttJBfflttO***— 
(y, x) <D2ftfiHcm9tm<D$>Z>2"DiD/i9-y%ft 
[0 0 7 7] CO«^, 06©$$l3 0T*H $ ftfcHPft 

3 1 •?H$nfca5$)-©»t)igb/<^-yKov>T«j!aw 
[0078] ^cT-^ssp-eii, 0 6©u^;i/£0 

7 fcB8fc^2ft©l^£;Wc#*JU B'J^fcSftL 30 
TV3 0 B|l%07©/^->'(CO^T{iS5^b/£a»3, 
y ^iftlcOBt Lfei«Miit3t-ettf*lt*ff V\ 08©^ 

h©:g#73fatcW&73lP] IP^x^(p]{c 

V*. CQlsmtXVvhO'W-yim. $©277^ 

■So 

[0 0 7 9]X> 86^1" J:5K— 3©U?-*;HC2 
[0 0 8 0] #£fiWMTttU?-*;U±©'<*-Vtt5* 

©9^ y&^-^)SsnTi>« i: LTS4W*fTo 

RtRfcafflBT^Tffe*. X> ^-O&X'"*— X©ffi©Jt 50 
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[0 0 8 1 ] ^mmm^ ^TM^m 9 ^mm\y 

[0 0 8 2] <IttglI9£U?-*;l/4 fc&»U>X5 i: 

*LTC©iItt)teJinV<*---;/4 a©0£ 

[0 0 8 3] wc*%m<Dmti&®\2t l c-D^TmnRt%o 
nmm2 <D%m®mm 1 ©u«j 1 fc*rac-e*a. 

[0 0 8 4] H9li#^flMW©Uf-£;M±©^*— y 

4 aOSiWHT»feS. HHt^-f — ^4 a# 

5#©y73lSnc5£tf£Xyy h^cD^P4 0~4 4^B 

j8oTl#V6&ttHl©ll«S0!ll &mi;7%«^ 09© 
/^-y«f4Hg|5^4 0, 4 2, 4 4fCjgj®-f 3ft©fu 

ffl^ap^-4 1 , 4 3£j8jS"$-sft£*fLT 1 8 ommt 

[0 0 8 5] X, #^0J-e&7^-f-+-8©j£tti: 

lt«0i o^-r<t9^i©ap^4 5©3ijtajr*HS 

nfc^^OR^gP^- 4 6 ©P4!Pfr£©ft©&#j§>®T't 
[0 0 8 6] #^lS80JTii, /^-y4at7/^-ft 

-8^fflv^T^ss^ji t m&<Dmyt&m 9 *ffi*^t> 

09*©^*->4 afcttLT, Ba«3t©»fc*iai 
tfXU>y h©fi^|pltcW^73lBl (y#|6l) 

[0 0 8 7] Xv Uf^;V4±©/V-y4a^09(7) 
[0 0 8 8] ^C*^O^Sg^lj3tCO^T^-r§ 0 

^«»j3©SHfl!j«feH 1 (ommm 1 tmspi;?**. 

[0 0 8 9] *mMmZ*t,ZU3-?)l4±.<D/W-y4 a 
£LT, 01 ltC^-rt,©*ffl^* 0 01 14>> 4ttU 

is^-tfrAtmi, zm*i/i"?>\'4icmmc&s&o 

lCfetbXt5< 0 Hi 1^, 2 10-2 1 4^/^-^A 
CX'J7 h«B8P«B5T?feO, TfflPgP2 1 0-2 1 4 
012 1 5T^-tx^[B]{i:^^jgL/^-y*^fiicLT^ 
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[0 0 9 0] mmiC2 2 0~2 2 4 «>^2— VBOXU 
-y ht*C^Pg|5-efe»3, P»lPg|52 2 0-2 2 4 (i^Ep 2 2 

£01 2*ffl^TS£^-f3 0 

[0 0 9 1] 01 2im 1 1 fc^Lfc/^-yAtcoi^ 
1 5£^fcl0Tffi*ffi</^c:k£>-e&3o 01 2 
* > 2 3 0&MB£&#5Xg|£-e$>D, mm^2 3 Hi 10 

^D^iD^^ji^s^^^o M^gi32 3 1 tmn^2 
i o~2 i A\c^<onm^-y A«*nn^o 

Hfjngiso^T i 8 o srf ogfts-es c t £ <fc D , ISft 

&©^ifi#fo±£tf3fc0-e&r) % 01 2^32- 
3 4^C^j§iS-T^^cDfiffi^ 1 8 OS^fb^-^Sifi 

[0 0 9 2] il^/^-yB(cMLTt^En2 2 5£i0 

ofcifffiia«0i 2tmm\zt^ a ms-yy hmzmm 

Lfc/^-yvmmzit. ]yf-^;\y4lcmU^^i (z 20 

rami 3ic*?&oic mmomm^ 2 a otmft 

[0 0 9 3] »S®$mi{Iftgfi9 i: LT0 1 4 fcjj* 

■rt<D^3iffl-r?)o m^H9«, ^c^Ai-f-f 

9^01 4 M^EP5 0T?^Lfcy^|p]<Djl^£D^ 

*3 it s 7s r >y > ^-(ommmi, m^mm 9 *3§i& l 

[00 9 4] W_h(D^T?lx^^;b 4 ±0/^-^4 a 30 
^&01 5&D'01 Q\Z7Kt&0^te%o 

yAicttLTte, 01 5{c^-r=k3tcfs^73fp]6 oti^ 

[0 0 9 5] -7^/^-yBfi:^LT{i0 1 6lC7jkt& 

[0 0 9 6] ^^^^mi/^-yB^AW-f s 40 

<dx>j y hicWittfatDmrnmytyeMv^z-y b* 
[0097] 01 7&01 1 mm, w-yk, t\* 

-yB^Tjkbrc, Ui-t?)l'4<D : ¥MEl:'&%£)\ 017 
<Dls?tr}l4tt'V*-yB(Dmmc A&tf 3 E^fS?^ 
JfcOfiiftffi* 9 0 g@$sS-£3fii»g!Sfi 7 0 *flft 

Lfcl^<D<i^®(51g©«l^02 4 ^rffll/^T^-TSo 50 



6-188169 

16 

[0 0 9 8] 01 84>, &ffl8 0©#fa£ii#W£ff]8 

[0 0 9 9] ®3t^Stt7 0 boHhuIcBB 

t{Bft©^foftW-yB*$j£-f -y h i: 
M&fcftZtcib, 'W-yBicttLT&'W-yAtffl 

[0 10 0] ABiasSia«7 0tLTtt31fitt*»ofc3t 

Briiifcao, to^K:tt»»oiiwfc*Oitt«ai}iet 
ztztb. m^ttfavmML'^-yicttLTMmfe 
[oioi] *nMm?imm*fto'^-yfc&im 

[0 10 2] W±©«SaWWK:fe^Tai3^eK«9*Uf- 

[0103] 02 o ^mR<D{mB^m^mw-m=f 
ommRi <o 7s t v / <-te mm l tc 1 1 <D%mm 4 ©ggp 

i»lt^5o 0^^ 0 1 T^LfcS*fcH— S*fc« 
[0 1 0 4] 02 0t*3l>T, *7 > r^*;l'-r 

yxs, xm- 6, XT—^imzzntenm 
[0 1 0 5] mmm4t>mmmi-3tm^?>mt, m 

tls?7>l5 4(D?S) tSBML, U??)15 4£A&f-f 

[0 10 6] CCX\ *$iMm<Dls?-<?)l5 4±(D^$ 
-V5 4 a«02 1 (C^-f J^fciiiGtelo] (y^lRl) (cS 
-y h 6 0~6 4 i0fi8a»!JjgU^->i:«i 
(x?3[S]) CI^X'J >y h 6 5~6 9 

f&](D/ ^ - y ic W LTf4A W^T«Jg*(B]± 

tcti, 7^-f-+-8©r»in*0 2 2«Dj:9^-rn^s 

[0 1 0 7] 022 ct'O^gP 7 0 t±ji^g|5T" 4 ffitC^ 
lt/cP»lPgf$7 1 ~7 4^7tjfjgg|3i:^^T^D> o 
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OBBP7 1~7 AfrZtDft&l'f'Z )\> 4lcfflibX%2-& 

co 1 0 8] *mmmT*&c<D£o%®\$imfflmctt 

LT, /**->5 4 a£A3ftS7£©{Ift73fp]tfX<7>y 
[0 1 0 9] 0 2 1 tip<D5 9 a, 5 9 bteA^LfcTt:© 
%XUy h6 0-6 4 <Dg#73 |Dj{c¥t7ft73 ft (y73 10 

ft) > ^fi^Lrcfi^Tt^^jijg-r^^^^g^n 

[0 110] -7j\ {lftg[5«5 9 b&XD -y h 6 5-6 

9 (Dm^umzmitt ft unfa) icmytLtcmytyt 

[oiii] #HS£#iJ-e^ u-f-^/i/5 4±<D/^-y 

5 4 a i:LT$$t2#fBUC?£tf;f>7«y >y h^iOfeOl: 20 
[0 1 12] *^SI^t43V^T{i^SM9^P^^ 

;l/5 4<Dii^ (Uf-^/l/5 4 £&&UyX5 5 tcom) 

[0 113] C©i:t^gM9«U^^;l/5 4_kfc« 
* ©77 fafc ji 3 X 'J -y h & o T & X V 7 E]#T 

^n/c^©?^ *ti? n<D73 ftox u «y hswfcifc: 
[0114] ^wct^wo^wsfcoi^TSKirr 

[0 1 1 5] El 2 3{±*^fiSP©lxf-^;U5 4ffi±©/< 
^-^5 4 a«lt*5„ NEHc^-f Ut^I/5 4 
±©/^->{i$S7alRl (yTsft) fcEtfSXU >y h 8 0 

~8 4, Rtf«l73lPl (x 73(ol) fcffitfSXU y h 8 5- 
8 9A^^^nT(/^^T?{402 1 ©^*-y illBHi 
T***^, #IIM>JT*«EI*©XU'y hT»jBJ«jWM«n 40 
T^£SB#8 0, 8 2, 8 4, 8 5, 8 7, 8 9£3§il 
? &yt<OfflB*m# 8 1 , 8 3, 8 6, 8 8£jgjg-f3 
ftfCftLT 1 8 OgSjfbS-fr Stills' 7 h WfclStf T 

[0 1 1 6] 5 9 a, 5 9 b tejlftgWT'S 0 , U*-* 

;l> 5 4 fcRfc L < tttttncOBt LfcJttt t < tt?MB%ft 

WAWLfefctfc, ^©7t©3^XU >y h©S#73(o)t 
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[0 1 17] *nMMT°im±.(D&orj:ffil&lC&-oT, 
tiffin hffifc<fcoTJBfcjK<0i*j±*B!K 

■So 

[0 118] CClT*(iUf-7;l/5 4±<Drt2-y£LT 

[0119] cc^fiuf-*^©^*-:/** 5#©7 
-f y & x^-x^fiSc^nTv^ii-a-^^ijtc t d ^ tfc 

BUCjlfflnJ&gT'&So X, 5^y&7^-7©ll©J:ta 

-So 

[oi2o]x, 9>7«t{i7tege*fflv^-r, jiiSii^ 

[0121] mc±mmmLrcm^mmmLtc7"/^ 
jxwffi&omi&mitmffltZo 02 4 

(I C-^LS IH<D¥*i*f-<y7, 

^CCDH) CDM&<D7 U-%7jk,t o 

[0 1 2 2] 7x>y7l (SIKSHH-) -rtt^Wft*?© 
tHim^lt^fTft^o 7x-y72 (TX^gift) T-ti^St 
L^clHlSS^^-y^^LfcTX^^ia^-rSo 

[0 12 3] -73, Xx>y73 (7x/N-g|Jfi) T*«-> 
'Jay^(D#^ffl^T7x/>-^iiii-r§o Xx>y7 
4 (7XM-7n-bX) imxnmtfti, ±fBffl«L 

[0 12 4] ^Xf7 7*5 (ffi*5iT) «^IgfcHf 
(fn, Xf7 7'4t t );oTM5n/: l 7XA-^ffl^t 

Ji/yt\ ^y^^y?) > /^y!r->*y^ii (^«y 
^©i@^#ty 0 Xx>y76 (^4) t'lixf 

•y 75 -eflsH* nfc*aM**^©»m«Bf-^ »^ 

^Tb^fiScb, Cfttfttiffi (Xx-y77) 
[0 12 5] 02 5ii±se7x/N-7o-feX<Dl¥fflft7 

[0 12 6] Xf77*l 1 (1Mb) T'ti^x/N-Ogl 
^Sfk^tirSo Xx>y7l 2 (CVD) T'l^x;\-g 
BSfctft»il*»ia'r*. Xx>y7l 3 (SliffM) 
^i/N-lttl^Ifia^T^tS. Xr-y7l 
4 W*yff&) XH&t73L/^-icj*y*¥l%&iSo x 

f77*i5 (u^'xhsaa) thzv ^-icmytmzw. 
^■r§ 0 xf77*i6 (S7t) ■ett±gsattWLrc«)te» 



(11) 



19 



R£ X -d X v X £ © W&> Mf - 9 x/ \— fcj^# itR 
ftf 5. Xf7^1 7 (aft) -TtilKtLfc^X/N-* 

Sftf a„ xf7/i 8 (x^f-y^) -etisfttfcu 

oT> ^x/N-±fc^StlHlBS/^^-^Jgj«*nSo 

[0127] **si«oHjB^rffi*fflv>nfcfx 

[0128] 

fctfT'tSo 

[0 12 9] cofl&*^k:j:ntfW±oJ;5tffl^14 
Loo! 3 y h 9 x l> T'&f&f 5 c fc an? * £ 



fc 



f 



01] 



fct<D|llJ5WJl0gg[5«&0 



2] 

03] 

mm 

04] 
05] 
06] 
7] 



1 <D7^-^-«^0 
0 1 ©d^SS^UM 
1 <D Uf- £ ;UDi&<D 



2 8] 06(D-g)5^^0 

2 9] *^O^SS^!|2(C^7b^U^^;KDU4^ 



011] 
2 1 2] 



110] *«W0&aiffl2KfrfrS7/*-?'*-© 



0 l l obf-^;l/±<D/^^— yvMWt^c. 40 



113] *^cD^SS^i]3fC^-5T^-^^-^: 



1 i 0/<*-yfcJHW3ttoflBt©|!BflR* 



1 4] 
0 1 5] 

f 0 

[0 1 6] 



#P*W 6-188169 
20 



:fi 



17] *58WOS*B»«3fcff*U*^;l'±0^^ 
->*^f 0 

[018] #58i530^Mfl3 KftSiBftg^iloft 

[019] 017 iiiawjttoaKtoHff* 
^f 0 

[02 0] *«B©«$a&#ffi*Xr'y/<-lc»BL 

* cD^fiS^lj 4 <DgMS&0 
10 [02 1] 011 ©— fift*'* 91 
[02 2] 011 O-SP^OS 

[023] ^mommm5ic{^uf-^^<ommm 

[02 4] *58Wfcfli*i|S||»J({?0«ja^rffi07n 
-^■V-h0 

[02 5] *«i5!fcff*¥«Wl*?©H»£ffifcfcW' 

5>j7XM-7 P P-feXCD7P-f-^-h0 

[026] e±ojgfg^^gf ik^0 

[027] jteRoftitfciafiKiwriftoitv^iiiwr 

SfcJ6©S£BJ30 

[02 8] 7'J >y hfcTfTft^fafcOBfcLfcftfcffl^ 

fc t©ft®±©3$?g#7ij£^f mmm 

[02 9] XU«y McMtt&^ftfcflftLfcftfcffl^ 

[03 0] X U -y Mc^T&^fttflftl-fcT^ffi^ 
fc fc * ©ffiffif? h f4Alt«(c «fc Sfi®±©iiig 

#*P©1«BJ30 

[03 1] 7.U -y McMfift^cMttLfc^ffl^ 
fc fc * <D{»>7 h j£, f4A!«Jl£ £ 3$ ffi±©3§jfi 
#*P©IftlE0 

[03 2] *0igU^*-yOji«aii***fBttB 



30 



01 KO/^->fcM^©<l7t0B8^ 



[033] m±<owm&i6ii&tmm 
[034] «E±o3Sjs^s^fitt^ia 
[035] feffi->7 hm*m^ttm&<otiLk<oiBMto 

[03 6] iEJAJWJBW*fflV''fc»*0«±©lffll»# 

*^fUiW0 

i 

2 f 7r-f *;K>f^W^- 

3 IBWU^X 
4 

5 JS^U^X 

6 ^aift^XM- 

7 Xf->* 

8 7/<-*- + - 
9 



[01] 



(12) 

[02] 



EfM¥ 6-188169 
m 1 5] 




WM¥6- 1 8 8 16 9 



[0 9] 



[010] 



[0 1 9] 




. 40 41 42 48 44 

1 ~ J 



0- 

z 






1 1] 



[012] 




210 211 212 213 214 



230 



Ay 



© — £- 




[0 1 3] 



[014] 




A* 



6 

Z 




A A A A A A A A A A A 



50 



<L — - 



tttttt ttttt 



6-188169 



C017] [018] 




[0 2 2] [0 2 8] 




WBM* 6-188169 



[0 2 3] 



[02 4] 



86- Uj 



64a, 87" jr ^77777 7ix 



88- -*!^ 



69b 



54 



gzzzza . 5Ba 

1777777* j S 




60 81 82 88 84 

1 V ' 

54a 



[02 6] 




110 



112 







89! 












(X-r 


7^1) 






7^3) 




















y 7 2) 











CUTIS) 






as: cms) 


i 










Hf 



75) 



(Xfy^6) 



(Xfy^7) 



[0 3 0] [03 1] 

i . i 



[0 3 2] 





T 
1 




[0 3 4] 




(16) 



1$ra¥6- 1 8 8 16 9 



[02 5] 

v> 7 a -b 7s 



(xry/ll) 




(X-T^y 712) 



C V D 



(X5=- y 7 13) 



(X-r y 7 14) 



j(X^y 715) 



l(Xfy^l6) 




y 717) 



Rxj^y 718) 



|(Xfy^l9) 



[03 5] 



[03 6] 



104 



103 



106 





(51)lnt.Cl. 5 

G 1 1 B 5/31 



M 8947-5 D 



F I 



